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RMSTRONG 











Take an Extra Profit from 





Se 
Nata 


The ARMSTRONG Turr- 
ing Tool Holder does the 
work of a complete set of 
forged tools. Insert a cutter 
and you are tooled up for 
any job—roughing, facing, 
finishing corner or fillet 
work. 








Overhead with... 
ARMSTRONG Tool Holders 


With fixed labor costs, rising material costs and “set’’ selling 
owe the rule, extra profits must come from reduced ‘“‘over- 
ead.”’ 

By using ARMSTRONG TOOL HOLDERS more extensively you 
can cut cutting costs on every operation on lathes, planers, 
slotters and shapers, and on many operations on turret lathes, 
boring mills and automatic screw machines. With this System 
of Tools you are permanently ‘‘tooled-up’’ with multi-purpose 
tools that end ‘“‘tool-dressing,” large investments in costly tool 
steels, losses in heavy tool stumps, and ‘“‘Save All Forging. 70% 
Grinding and 90% High Speed Steel.”” Use ARMSTRONG TOOL 
HOLDERS on all machines and make an extra profit on 
every operation. 


Buy 
ARMSTRONG 
TOOLS from your 
Supply House 





ARMSTRONG BROS. TOOL CO. 
“The Tool Holder People” 


328 N. Francisco Ave. Chicago, U. S. A. 
London Branch: Armstrong Bros. Tool Co., Ltd. 






ARMSTRONG 


Tool Holders 
Lathe Dogs 
“C” Clamps 
Ratchet Drills 
Armide Cutters _ 
High Speed Steel Bits 
Drop Forged Wrenches 
Drill Posts 
Planer Jacks 
Machine Shop Specialties 


ARMSTHNG BRIS 


Dies and Stocks 
Pipe Cutters and Whi 
Pipe Vises 
Pipe Wrenches and Tongs 


Write for Catalog Bw 


ARMSTRONG TOOL HOLDERS—In 96% of the Machine Shops and Tool Rooms 
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Interesting Operations In The 
Building of Cummins 


Diesel Machines 


By OMAR FLUHARTY 
Superintendent, Cummins Engine Company 


NASMUCH as the Diesel engine is 
an internal combustion engine, 
many of the parts used in the con- 
struction of the unit are similar in 
design to the parts used in the ordi- 
nary automobile engine and the man- 
ufacturing operations on such parts 
are quite the same. However, the 
manufacturing schedule at the plant 
of the Cummins Engine Company, Co- 
lumbus, Indiana, contains a number 
of special tools and methods which 
will undoubtedly be of interest to the 
operating executives in other plants. 
The Diesel engines built by this 
company range in size from 40 h.p. 
to 500 h.p., the large engines being 


a 


Fig. I—Diesel- 
Electric Locomo- 
tive built for the 

icago, Burling- 
ton& Quincy Rail- 
toad. The illustra- 
tin shows the 
sides cut out to 
shw the power 
blants, in which 
Cummins Diesel 
engines are used. 


used mostly for railway locomotive 
service. The locomotive shown in Fig. 
1 is one of several now in use by the 
Chicago, Burlington and Quincy Rail- 
road. Each of the two power plants 
in the locomotive consists of a Cum- 
mins Diesel engine connected to a 
General Electric generator. 

Among the first operations in the 
machining of the cylinder block is 
that of milling the end, as shown in 
Fig. 2. The feature of this operation 
is the large size of the cutter, which 
is 26 in. in diameter, and the method 
used to prevent the cutter from chat- 
tering during the cut. As every prac- 
tical plant man knows, it is a difficult 
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matter to use a large cutter with a 
normal feed and speed without chat- 
ter. The chatter has been eliminated 
here by the use of a brake, consisting 
of two heavy hardwood strips, bolted 
to the spindle of the boring mill, as 
shown. The bolts are tightened just 
enough so that the spindle cannot be 
turned by hand, this braking pressure 
adding perhaps % h.p. to the motor 
load. The pressure applied by the 
brake is sufficient, however, to pre- 
vent chatter, thus making it possible 
to obtain a smooth cut. One cut is 
taken on each end of the block and 
the overall dimension is held to with- 
in 0.003 in. of drawing specifications. 

Figure 3 shows an unique method 
of checking the accuracy of a milling 
cut, The block is located on the mill- 


January, 19% 





Fig. 2—Milling end of cylinder block. Th 
brake on the spindle enables this big cutter to 
be operated without chatter. Fig. 3—The swing 
micrometer gage provides for quick and acct 
rate setting of the machine table. Fig. 
Boring liner holes in a cylinder block. Th 
latest type of serrated-blade reamers are used 
on this job, saving time on setting up and in 
re-setting for sharpening. 


ing machine table by means of two 
holes in the flange of the block which 
have been jig-drilled and which fit 
over locating pins in the machine ta 
ble. The side of the block is required 
to be machined a given distance from 
the center of the camshaft bore, with- 
in a limit of 0.001 in. The rocker 
arms are assembled to this side of 
the block, and each rocker arm must 
be located accurately in relation t 
the cam shaft. 


To check the accuracy of the cut, 4 
micrometer spindle is attached to the 
side of the machine table by meals 
of a swinging arm, as shown, the arm 
having sufficient bearing so that 
alignment is maintained. Having & 
certained the proper setting for the m- 
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. 5—Main bearings in the 
Me block -—e % be a 
ial W. ° ohn 
be S machine. The spiral 
stting of the tools makes for 
smooth, even cutting. 
6—Boring gear shaft holes 
in the end of the cylinder block. 
A water-cooled fixture is used, 
and the gear centers are held to 
within 0.0005 in. of drawing size. 
Fig. 7—All the major drilling 
operations on the cylinder blocks 
are performed with these seven 
Nateo drilling machines. 


vWv 


crometer, it is an easy 
matter to find the exact 
amount of stock that must 
be removed from each 
block, or to check the ac- 
curacy of the cut. The mi- 
crometer head is swung 
down out of the way when 
not in use. 

A six-cylinder engine 
block is shown in Fig. 4 
in position for rough and 
fnish boring the piston 
holese—or, to be more ac- 
curate, the liner holes. 
Each piston hole is bushed 
with a liner so that new 
lmers can be _ instailed 
whenever the old ones be- 
come sufficiently worn. In 
this operation the top and 
bottom bearing diameters 
for the liners are roughed 
and finished to size and a 
d0-deg. angle is formed at 
the ends of the liner bear- 
Ings. The machining is 
done with O.K. serrated 
blade cutters, which are 
%0 designed that the cut- 
ters can be removed, re- 
placed in a manner that 


expands them slightly, and reground 


a minimum of time. 


The top of each hole is counter- 
bored, the depth of the counterbore 
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being held to within 0.001 in. of draw- 
ing dimension by visual inspection by 
the use of the indicator shown above 
the block at the right. The spacing 
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block above the cutter heads was 
added to carry the bushings for the 


boring bars. The lower ends of the 
bars are piloted, the pilot being lo- 
cated in the fixture with the pilot 
bearing in the end of each bar. This 
block is machined complete, floor to 
floor, in 30 minutes. 

The main bearings in the cylinder 
block are bored with the equipment 
shown in Fig. 5. This machine is a 
W. F. & John Barnes product, spe- 
cially built for this operation. The 
feature of this piece of equipment is 
the manner in which the cutting tools 
are located in the bar. The tools are 
set on a spiral, so that no two tools 


Fig. 8—Inspecting a crankshaft fu 
a Diesel engine. Fig. 9—Tools an 
jig for boring the bearing holes i 
the connecting rod. Fig. 10—Faca 
of fuel pump valves are lapped ir 
the Norton lapping machine shom 
in the illustration. When finished, 
these parts can be “wrung” tr 
gether like gage blocks. 


WwW 


are cutting in the sam 
plane; thus the load on th 
bar is distributed and @ 
even torque load is maintain 
ed on the bar regardless # 
gaps in the bearings. Chit 
ter is eliminated, saving Wear 
and tear on both the took 
and the machine. 

Two of these machines are Use 
one for roughing and one for finist- 
ing. Approximately 1/32 in. of stot 
is left for finishing, and in the finish 
boring operation from 0.0015 to 0.08 
in. is left for the final reaming. Pr 
duction is determined by the speed 
the finishing machine, which requité 
7 minutes per block. 

Four gear centers in the end of the 
cylinder block are bored to within pls 
or minus 0.0005 in. with the aid 0 
the tools shown in Fig. 6. The ft 
ture is water-cooled, and carries fou 
boring bars, each of which is @ MJ 
ning fit in its bearing. The blocks 
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When You Need a Drive... 


Quick Delivery has been added to 
the many advantages of Diamond 
Roller Chain. 

Diamond Stock Drives are obtain- 
able from stock in single and multiple 
strand—from '/, hp. to 75 hp.—in 
ratios up to 8.4 to I—in motor 
speeds up to 1800 r.p.m. 

Diamond Roller Chain is an abso- 
lutely positive drive—smooth and 
quiet like a roller bearing. It is low 
in first cost and maintenance — 
doesn't slip, and transmits over 98°, 
of power even after long years of use. 


GET THE DRIVE DATA BOOK 


Our 64-page Drive Data Book No. 78 
shows just how to select a chain drive— 
all the ‘‘figure’’ work has been done for 
you so that you only need turn to the right 
page. To get a copy,,just snip the coupon 
and mail it today. 


DIAMOND CHAIN & MFG. CO. 
459 Kentucky Ave. Indianapolis, Ind. 


Offices & Distributors in all Principal Cities 


D CHAIN 


ero 


DRIVE DATA 
BOOK No. 78 


DIAMOND CHAIN & MFG. CO. 


459 Kentucky Ave., Indianapolis, Ind, 
Please mail ccpy of Book No. 78 for which there is no charge. 


Company 


Address 
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located on the machine table by means 
of a locating pin in the table, which 
fits into a dowel hole in the rear end 
of the flange, and a locating plug in 
the fixture which fits into the cam- 
shaft hole in the block. Each bar 





Fig. 11—Rocker arm holes are machined at a rate of 30 pieces per 
hour with this equipment and all dimensions, 
alignments are held within 0.001 in. 


carries both a roughing and a finish- 
ing cutter. 

An attempt was made to bore all 
holes at once by using a multiple 
spindle fixture, but it was found that 
so much heat was generated by the 
cutting process that when the block 
cooled the holes shrunk out of line. 
By boring one hole at a time it is 
possible to control the accuracy with- 
in the close limits required. The gears 
used are held to a maximum limit of 
0.00075 in. on the backlash, which is 
necessary in order that the correct 
timing of the engine may be assured. 


The illustration Fig. 7 shows a line 
of seven Natco multiple drilling ma- 
chines, with which all the drilling op- 
erations on the cylinders are perform- 
ed. The first machine in the line, 


shown in operation in the illustration, 
is used to drill main bearing stud 
holes, and as many as 14 holes are 
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drilled in one block. The machine was 
the widest machine of its type in the 
standard size that was available at 
the time it was installed, and eight 
spindles are used in this operation, 


The several pairs of holes are spaced ¥ 


evenly except for 
the last pair; these 
two holes are some- 
what closer to the 
preceding pair. Thus 
when the first six 
holes are drilled, the 
last two drills pass 
between the _bear- 
ings. The same thing 
happens when the 
second set of six 
holes is drilled. Then 
the last two drills 
are used to drill the 
end bearing holes, 
during which opera- 
tion the first six 
drills pass between 
the bearings. 

The crankshafts for Cummins en- 
gines are purchased finished from a 
manufacturer who specializes on 
crankshaft work. Each shaft is care- 
fully inspected for accuracy, however, 
upon receipt. An inspection fixture 
was made from a scrap engine block 
in which the end bearings were ma- 
chined to exact size, and a pointer 
was dowelled to the end of the block 
as shown in Fig. 8. A steel disc was 
made for each size of crankshaft and 
graduated according to the throws of 
the shaft, so that when bolted to the 
crankshaft flange the throws of the 
shaft could be indicated for accuracy. 
By indicating each throw to obtain 
the “high spot” and checking with the 
graduations on the flange, this inspet- 
tion is quickly made. 

The spacing of the throws is 
checked by means of the _ templet 
shown lying on the block, and the 
bearings and pins are inspected for 
diameter with a micrometer, 


diameters, and 


4 
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Nas The method used for boring con- 
the § necting rods is common to all who 
at § are familiar with ordinary combustion 
ght § work, but the tools used for this op- 
ion, _ eration in this plant are worthy of . 
ced F mention. The tools shown in Fig. 9 
for § are products of the O. K. Tool Com- 
ese # pany, and contain blades that are 
me- § Jocked in place by serrations machined 
the # in the blades. The serrations on the 
hus {| blades are 1/32 in. apart, but the cor- 
six f responding serrations in the faces of 
° |, the slots are staggered so that, by 
4 moving the entire set of blades 
ing into the next consecutive slots, each 
the blade is moved out just enough to 
ax provide for a good grind. Thus 
hen | When the blades become dull, they 
ills § are all moved around one slot and 
the} the tool is reground. The blades 
les, #. are held firmly in position without 
pra-—f the use of pins, wedges, or screws; 
six# thus not only are the blades adjusted 
een § quickly and easily, but 
there are no small 
en- § parts to become lost or 
nag get out of order. 
on The operator shown 
re-f in Fig. 10 is holding 
ver, #, a fuel pump valve, the 
ure § face of which has been 
ock # lapped in the Norton 
ma- § lapping machine shown 
iter f in t h e_ illustration. 
ock} Seven of these parts 
was f are lapped at a time, 
and § using a fixture in which 
,of } 4 cap can be screwed 
the} down over each piece 
the J 1 order to obtain the 
wy. | Necessary pressure. 
ain} Norton lapping com- 
the} Pound is used, 100- 
ec- § stain being used for roughing and 
200-grain for. finishing. When the 
js § Pleces are removed they are lapped 
Jet | 2 mirror finish, which is necessary 
the f ™ order to provide a seal for the 
for | light oil that is used in Diesel engines. 
A final hand lapping operation is 
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added, however, which produces a fin- 
ish of such accuracy that two parts 
can be “wrung” together in the man- 
ner of Johannson gage blocks. 

Each rocker arm lever contains two 
holes that are machined with the 
equipment shown in Fig. 11. The ma- 
chine is a turret lathe, and the fix- 
ture is so designed that the rocker 
arm is locked in position between a 
push-out collet and a plate in the 
center of which is a hole with a bev- 
eled edge. Thus the work-piece lo- 
cates between the collet and the bevel 
in the hole, which centers the outer 
end. The advantage offered by this 
method is that all holes are in the 
center of the stock and, considering 
that the cen- 
ter holes and 
the lever pin 
holes are held 
within 0.001 









Fig. 12—With this ““Landmaco” threading machine, main bear- 
ing studs 71% in. long and with two inches of %-in. thread on 
each end are threaded within 0.0005 in. of size on the pitch 
diameters and so that the threads are perfectly true with each 


other. 


in. on the center dimensions and for 
alignment, production is as high as 
could be obtained by any other meth- 
ods. The usual production on this 
operation is 30 pieces per hour. 

The operation shown in process in 
Fig. 12 consists simply of threading 
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the two ends of a stud, but consider- 
ing the fact that the stock is heat 
treated material and the accuracy ob- 
tained has heretofore been consid- 
ered possible only with machines of 
the lathe type, it is well worth noting. 

The work-piece is a main bearing 
stud of 3140 S.A.E. steel, and has been 





Fig. 13—The injector cap is machined all over and all 
including two inside and two ee 
ts 


dimensions, 
tapers, are held within limits of 0.003 in. 
and tapers are perfectly concentric. 


heat treated to obtain the required 
toughness. The machine is a No. 1% 
“Landmaco” threading machine. The 
studs are 7% in. long, with two inches 
of % in. thread on each end. Each 
stud is threaded on one end and then 
reversed in the usual manner. The 
threads must be within 0.0005 in. of 
specified size on the pitch diameters, 
and the thread on one end of the 
stud must be absolutely true with 
the thread on the opposite end. Such 
limits have never before been met 
with a threading machine in this 
plant. The chasers will thread 200 
pieces—400 threads—between grinds, 
which, considering the toughness of 
the material, is a remarkable record. 
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The operation illustrated in Fig, 13 
is that of machining the outside of 
an injector cap. Here is a piece that 
is required to be machined all ove 
within limits of plus or minus 0,03 
in., including two inside tapers, and 
two outside tapers, all fits and tapers 
to be absolutely concentric with 
each other. All surfaces must 
be finished to practically mir 
ror finishes, comprising a real 
job by any method or in any 
man’s shop. 

In the operation shown, the 
turret is used for roughing only, 
as the heat generated by the 
operation of the machine itself 
expands the bed sufficiently to 
make machining to stops inae- 
curate andimpractical. A 
change in the length of the cup 
of 0.001 in. spoils the piece. 
Nose tapers and angle diame- 
ters are final-finished by the 
use of the slide tools. Sizes are 
governed by indicators mounted 
on the toolblock, the spindle 
point contacting with a ground 
ring on the spindle nose. The 
stock used for these parts is 
“Jalease 1035,” which is very 
free cutting. 





Iron Paving Blocks 

A firm operating a machine shop at 
Oldham, England, is now making cast 
iron paving blocks for road surfacing. 
An experimental length of road is being 
surfaced with these blocks and if they 
give the service expected of them, it is 
likely that an industry will be created 
which will give employment to a large 
force. 

Each block is one foot square and 
weighs 20 pounds. In setting the blocks, 
¥, inch of space is allowed which & 
filled with a solution of bituminous and 
bonding material, to provide the neces: 
sary bond and provide flexibility to take 
care of expansion and contraction. The 
blocks are irregularly studded, providing 
a non-skid surface. 
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Production Planning in the 
Small Shop 


Good management, even in the small shop, must be based 


upon a certain amount of systematic planning. 


In this 


article the author has outlined a method of planning which, 
while comparatively simple, will meet the needs of the small 
or medium-size plant. 


By Myron A. LEE 


Professor of Industrial Engineering, Cornell University 


a is frequently encountered 
the opinion that formal produc- 
tion planning is “all right for the big 
mass production plant, but in our 
shop we cannot afford any such red 
tape.” In so far as this statement 
indicates a realization that a produc- 
tion planning system must “pay,” its 
philosophy is sound. Any system 
should be susceptible of economic jus- 
tification. But the statement also 
assumes that careful planning, while 
necessary in a large mass production 
plant, is just so much “red tape” and 
is unnecessary in a small shop. This 
reasoning is faulty. The fact is that 
planning is not only necessary, but 
is actually engaged in, formally or 
informally, in every shop, and it is 
the haphazard, informal planning 
that is extraordinarily expensive and 
ineffective. 

The amount of formal production 
planning that is economically justi- 
fied depends—not upon the size of 
the shop—but upon the relation of 
variety of product to quantity. When 
the variety of product is relatively 
high, a considerable amount of plan- 
ning is imperative. Management has 
the responsibility of determining 


whether this shall be done haphazard- 


ly and ineffectually by the superin. 
tendent, foremen, assistant foremen, 
or even the workmen, or whether it 
shall be done in an orderly and éf. 





Eng. Dept. + 


Sales Dept. 





Blue Prints 
Material List 








Sales or Stock 
Order 





Fig. 1—Chart show- 
ing origin of the 
Factory Order and 
channel through 
which information 
is passed to the pro- 
duction department. 
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Master Schedule 
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Operation Sheets ) 
Work Orders 
Material Issues 
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Inspection Order 














Departmental al 
Diepatch Desk 











Time Cards. 





fective manner by men who specializt 
in this function. The question is nt 
“shall the planning be done,” bil 
“how and by whom shall it be done’ 

Assuming that the managemetl, 
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realizing the advantages to be gained 
by the application to this problem of 
the principle of division of labor, has 
inaugurated a planning department, 
the question then arises as to how 
complete a system of pre-planning is 
justified. To answer this question a 
rather complete system will here be 
outlined. 

Assuming that an order for goods 
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list, shown as Fig. 3, is retained jp 
the engineering department. In th 
production department the order js 
entered on the master schedule, illys. 
trated here in Fig. 4. This entry 
usually shows only the approximate 
productive man hours required by the 
order, and indicates in a general way 
the shop capacity required by unfilled 
shop orders. 

The master schedule 





DEPARTMENT 10 


reproduced here shows 
that on December 2 
the man hours of work 





Date Item 


Item 
Hours 


ahead of the depart 
ment were 3,021. As 
each order is released 


Balance 
Hours 





Dec. 20 





Carried Forward .......... | 


the number of hours 
3021 which each department 
will require for the 





Dec. 20 


Order No. 2761 ..........:. 361 


order is added to the 
schedule. This is deter- 
mined from the time 


3382 





Dec. 20 


| 
Hours Worked .............. | 187 


required for previous 
orders for the same 
parts or in the case of 


3195 





Dec. 21 


Hours Worked ............... 179 


new work the time is 
estimated. On Decem- 
ber 20 Order No. 2751 


3016 








Dec. 21 | Overrun on Order 2729 





18 3034 





was released for which 
the estimated time in 
| Dept. 10 was 361 hours. 





Fig. 4—Sample form for Master Schedule. 


to be manufactured for a customer 
or for stock originates in the sales 
department, a factory order is made 
out in triplicate, the original being 
sent to the engineering department, 
the duplicate to the production de- 
partment, and the triplicate being re- 
tained in the sales department. A 
factory order form is reproduced in 
mp. 2. 

Upon receipt of the factory order, 
the engineering department forwards 
the necessary drawings and material 
list to the production department, 
the material list acting as a shop re- 
lease. A duplicate of the material 


This amount is entered 
and added to the bal- 
ance, bringing the total 
to 3,382. Each day the total number 
of hours worked in each Department 
is received from the Cost Dept. The 
number of hours worked in Dept. 10 
on Dec. 20 was 187, so this amountis 
subtracted from the balance, leaving 
3,195. The same procedure for Dee 
21 leaves a balance of 3,016. 
When an order is completed the 
tal number of hours worked on that 
order by each department is ascél 
tained from the cost department. This 
total will, of course, be practically a 
ways more or less than the estima 
hours, thus requiring an adjusting 
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MONARCH ANNOUNCES 


‘Magua-Matic= Full Automatic lathe! 





ERE is the machine that many production men have been ; 
wishing for... the new Monarch Full = Matic 


Automatic Lathe. It provides a far simpler and quicker 
means of changing from one job to another than has ever been 
presented before—making it especially adaptable to small lot 
production as well as to long run production. This newest of 
Monarch machines employs entirely new principles in auto- 










a 
edule sen! matic lathe construction, control and operation. 
hows § 4 typical example of 
r 2) sepshaft turning on the EXCLUSIVE FEATURES 
stagetatic= showing 1. All electrically controlled. Micrometer stops, limit switches, 
Work ff the template and a prac- and magnetic clutches govern all carriage and tool slide 
part- tical application of the movements. 
Monarch oo 2. No cams of any kind are used. 
As a. feeding rate is 3. “Set-up time” in changing from one job to another is 
eased BF prided for each diam- from 10 minutes to 30 minutes, depending on the job. 
eter, 4. As well adapted to short runs (from 1 to 10 pieces) as 
hours it is to long run jobs that are never changed. 
5. On short run jobs that repeat, a template can be used in 
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connection with a single tool for the front carriage to 
accurately turn all diameters and lengths. 


. As well adapted to single tool turning as to multiple tool 


production. 


- Automatically lubricated throughout. 
. Single lever tailstock. 
. Adapted for automatic 


chucking, , 












V10US ee example of step facing, boring, and turning between 
shaft turning on the centers. 7 
Same § ciagurMotic> + shows 10. The most universal automatic lathe. Write fi - 
se of feline : : trent bulletin 
: tate for the sin- 
ne IS Bele diameter turning No. 132 B 
cem- tool by means of the 


Rieeeis F 


Automatic Feed-Step-up. 





New York Sales Offices: 413 Graybar Building. Chicago Sales Office: 622 W. Washington Blvd. 
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entry. On Dec. 21 it was found upon 
completion of order number 2729 that 
Department 10 had worked 18 hours 
more than the number originally es- 
timated. Since from day to day the 
actual hours worked on this order 
had been subtracted from the balance 
it was then necessary to correct for 
the difference between estimated and 
actual hours by adding this differ- 
ence of 18 hours to the balance, bring- 
ing the balance to 3,034 hours. 

The next step is to check material 
requirements and requisition the pur- 
chasing department for materials that 
are not available. 

Routing and Scheduling. 

An operation sheet for each part 
is then prepared, similar to the sheet 
shown as Fig. 5. With the operations 
systematically laid out, it is possi- 
ble to schedule the operations for each 
part so that the part will arrive at 
finished stores at the proper time for 
assembly. The schedule usually con- 
sists of some form of control board 
or sheet, a good example of which 
is shown in Fig. 6. The clerk who 
has charge of the control board also 
prepares a work order, move order, 
and if necessary a material requisi- 
tion, instruction card, and inspection 
order for each operation. 
Dispatching. 

When the schedule indicates that 
the time for performing an operation 
is approaching, the production depart- 
ment sends the work order, blue print, 
move order, and if required, the ma- 
terfal requisition, inspection order and 
instruction order for the operation to 
the department dispatch desk. Upon 
completion of the operation the de- 
partment dispatch clerk returns the 
blue print, work order, and instruc- 
tion card to the production depart- 
ment where the operation is indicated 
on the control board as having been 
completed. The departmental dis- 


patch clerk also sends the time card 
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for the operation to the payroll an 
cost departments for use in making 
up their records. 

The control board reproduced here 
is a model board, used to illustrate 
the operation of one type of contro 
board. Machines or groups of like 
machines are shown at the left, group. 
ed by departments. Horizontal dis. 
tances on the board represent cal. 
endar time. A slip is placed on the 
board for each operation, the length 
of the slip representing the schei- 
uled time required for that opera. 
tion. The notation on the slip can 
best be explained by reference to the 
first slip in the upper groove. The 
notation is X-1, 1250, 2626, 24; the 
significance of which is: 

Part number, X-1. 

Number of pieces in order—1250, 

Production Order Number—2626. 

Operation Number—24. 

The length of the slip indicates 
that the scheduled time for this op- 
eration is approximately _ fifteen 
hours. 

The rider on the board is simply 
for convenience in locating slips and 
reading dates. It spans one eight- 
hour day. 

Small tabs of various ‘colors are 
used to indicate reasons for delays, 
etc. 

Upon the completion of an opera- 
tion the corresponding Work Order 
is returned to the Production Depart- 
ment from the Dispatch Station and 
the corresponding slip is removed 
from the control board. 

This very briefly outlines a com- 
plete routing, scheduling and dis- 
patching scheme. 

Obviously in a mass_ production 
shop, no such detail is justified. The 
routing is determined when the pro- 
duction line is first laid out. For pur- 
poses of illustration suppose a depart 
ment for manufacturing automobile 
transmissions is being considered, 
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The depart- 
ment has been 
laid out for 
line produc- 
tion. The rout- 
ing has been 
determined and 
fixed by this 
layout. Sched- 
uling consists 
of stating the 
desired output 


of transmis-. 


sions per day 
and arranging 
in advance for 
the arrival of 
the necessary 
materials at 
the required 
daily rate. Dis- 
patching con- 
sists of check- 
ing the arrival 
of materials 
and checking 
the various 
operations to 
make sure that 
they are pro- 
ducing the re- 
quired daily 
output. 

In a shop 
where variety 
is greater, and 
consequently 
line produc- 
tion is the ex- 
ception, it is 
generally ad- 
visable to try 
to arrive at an 
economically 
justified com- 
promise in 
planning pro- 
cedure, 
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The issuing of blue prints and ma- 
terial lists by the engineering depart- 
ment may be accepted as universal 
practice. 

The advisability of an operation 
sheet for every part is still doubted 
by some. However, no part was ever 
manufactured unless some one de- 
cided what the operations were to be 
and what their sequence was to be. 


Since this fact is obvious, why n0 
designate some one to do the job wh 
can do it well. The mere recording 
of the decision on an operation sheet 
is an inexpensive procedure. The 
eration sheets can be filed and used 
each time the manufacture of th 
part is repeated, thus saving the &- 
pense of redetermining the operatiols 
and their sequence each time a par 
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Fig. 6—Photegraph of a model Control Board. _ 
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two price reductions Since 1929 
have resulted in real savings in 
Carboloy tool cost. 

etting an up-to-date estimate 
on Carboloy tools right now / | 
Lower machining ¢éosts will mean 













news tome! | never 


before that Carboloy Co. 
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*The price of Carboloy cemented carbide was reduced 
September Ist, 1930, and again on Jurie 30, 1932. 
These substantial reductions have resulted in greater 
economies on existing jobs and a wider field of profit- 
able use on many jobs heretofore uneconomical. 




















AFEW REPRESENTATIVE CARBOLOY TOOLS MADE IN THE CARBOLOY TOOL PLANT—DETROIT 
(Carboloy-tipped blades for all types of inserted-blade cutters are also supplied) 












| 


1929 Price $20.50 
1934 Price $12.72 


Carboloy Standard Tools 

are made in six styles. 

Sizes range — vc” sq. 
to . 


<” sq. For 
oan peariroyg 
facing and | 
ing operations. 
Many _ special 





Where speed. accuracy, The cutter shown is 

— dues Carclay 1%4” in diameter. Con 

penn nip erin vend tains four Carboloy in- 
Get an up-to- results. One_of many - 


° sol; 
date estimate Shove. Size 116" 


on Reamers erted-blade reamers 
supplied. 


dia. Get an up-to-date esti- 


A wide variety of 
Carboloy  spot-facers 
are how in successful 
use. Any style or size 
to meet your require- 
ments can be furnished. 













also mate on Spot - facers 
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Get an 
up-to-date 

estimate on 
Fluted drills 


Carboloy 4-fluted, taper-shank 
drill, size 1'4” dia. used on cast 
iron, brass, etc. Just a small 
inseit of Carboloy at 
end of each spiral 


accuracy, long 
1 


stantial saving 
in machining 
cost on this 





and is still operat 


cutter also supplied. 





Get an up-to-date esti- 
mate on Milling Cutters 


All types boloy 
solid milling cutters are cular form tools are 
made in troit tool excellent examples of 
lant. The combination the more intricate 
low mill and counter- tool shapz3 made in 
bore, shown, has paid for our Detroit tool 
itself many times over plant. Accuracy is 


Size 3” dia. Carboloy form work. Carboloy 
blades for inserted-blade inserts insure accu- 














Carboloy flat and cir- 


ing. first requirement of 


racy over long periods 
of operation. 





Get an up-to-date esti- 
mate on Form tools 
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Carboloy spiral drills 
are often the eco- 


solution 


many difficult drilling 
jobs, when your pri 


lem is to ob- 
tain greater 
production or 
lower costs. 











Carboloy Company manufactures 
not just the cemented carbide 
blanks, not just the single point bor- 
ing, turning and facing tools but a// 
types of Carboloy cemented carbide 
solid shank tools such as reamers, 
drills, milling cutters, spotfacers, 
form tools, etc. And also Carboloy 





Get an tipped blades for all types of inserted help us reduce machining costs. 
blade cutters. 
Up-to-date Name Title 
estimate on Let your Carboloy representative Compeay 
Spiral * give you an up-to-date estimate on 
drills your special requirements. City State. 
a 












Send for FREE 
COST-SAVING 
BOOKLET 


Carboloy Co., 2485 E. Grand Bivd., Detroit. 
Send free booklet showing Carboloy tools which will 
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is processed. It is also quite possible 
to use standard operation sheets for 
many parts. For instance, a set of 
standard operation sheets could be 
devised for. the manufacture of bush- 
ings, a few standard sheets covering 
a complete line and being used over 
and over again. 

To illustrate a compromise on 
scheduling and dispatching, the case 
of a well-known machine tool plant 
might be cited. In this plant an op- 
eration sheet is written for every 
part. (In some cases standard opera- 
tion sheets are used.) Mechanism is 
available for completely scheduling 
and dispatching all parts, but it is 
only used for certain key parts. 

When a lot of machines is released 
to the shop, the larger or more com- 
plicated parts, requiring many opera- 
tions and considerable time, are com- 
pletely scheduled and carefully dis- 
patched on schedule. The small parts 
and those requiring only a few short 
operations are released with only the 
time when they will be required for 
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assembly stated. It is left to th 
discretion of the foremen and depari. 
mental dispatch clerks to dispatc 
these parts. 


Shortly before assembly date 4 
shortage list for the lot is prepared ip 
finished stores and the production ée. 
partment dispatch clerks then “chase” 
the parts which have not arrived jn 
finished stores. This procedure obyi- 
ates the necessity for detailed sched. 
uling and dispatching of a large ms. 
jority of minor parts and is appar. 
ently economically justified. 

Many other “short cuts” are, of 
course, possible. A time card, for 
instance, may also be used as a work 
order. It may also be possible to 
eliminate the necessity for move 
orders for each operation by sending 
a copy of the operation sheet with 
the lot of pieces. Again, standard in- 
struction sheets may be used for 
many operations. 

(In the concluding section of this article, to 
be published in: the February issue, Professor 


Lee discusses the question of tooling, and when 
it is or is not justified). 





- “TOOLS THAT GO AND GO” is the 
title of a book that is being issued by 
Goddard & Goddard Company, 12280 
Burt Road, Detroit, Michigan. intended 
primarily as a catalog of the tools made 
by this company, the book contains a 
wealth of information for the tool super- 
visor, master mechanic, purchasing de- 
partment, or plant superintendent. 

Section “A”, listing solid cutters, is in 
agreement with the A. S. A. standards 
which have been approved by the Divi- 
sion of Simplified Practice. It represents 
the accomplishment by common agree- 
ment of practically all the milling cutter 
manufacturers of the United States, as 
to standardization of types, sizes and list 
prices. 

Section “B” contains descriptions and 
illustrations of the complete line of “Go 
and Go” serrated blade cutters for gen- 
eral use. Section “C”, which features 
heavy duty type cutters for railroad shop 
and similar work, contains a number of 
photographs of these cutters in actual 


use. Sections D to F contain data and 
illustrations on serrated blade cam lock 
expansion reamers, thread milling hobs 
and hacksaw cutters, and special tools. 

Section “G” is devoted to practical in- 
formation for all users of cutting tools, 
and contains data on the grinding of 
form cutters, profile cutters, and so on, 
together with information on clearance 
angles, grinding wheels to use, and 580 ol. 

A copy of this book may be had by aly 
mechanical executive who will addres 
his request on his firm letterhead. 





THE JARVIS BIAX. The Chas. L. Jal 
vis Co., Gildersleeve, Conn., has issued 
the first number of “The Jarvis Bia’, 
which is intended to acquaint the reclp- 
ient with the products and _ policies 
this company and, as the announcemelt 
says, provide which is hoped will be prdt- 
itable entertainment. Mechanical execl- 
tives will be placed on the mailing lis 
upon request. 








January 


jig 


HA’ 

is té 
One of 
tures t 
first pe 
importe 
simple 
electric 
hour. 
course, 
this tin 
ing as 
with th 
quired | 
patterns 
ducin 
On a rv 
time say 
building 
fixture 
for th 
sever: 
over. 

As er 
before, 
scrap 
material 
brings t 
the fixtu 
Where 1¢ 
only im 
consid 
Some 
es even 
%& to p 
serap fo: 
purpose, 








the 


atch 


at 
din 


aS e” 
1 in 
vi- 
hed. 


_ of 

for 
vork 
» to 
Love 


with 
| in- 
for 


ce 
= 


RB 


hobs 


88ers & 


aBe2 


EPS8esRae 








January, | 934 





MODERN MACHINE SHOP 





27 


jigs and Fixtures Born in the 


: ogead time saved is money saved 
is taken for granted in every shop. 
One of the advantages of welded fix- 
tures that was not stressed in the 
first part of this article is this very 
important time-saving element. Many 
simple fixtures can be built with the 
edectric arc in thirty minutes or an 
hur. More complicated fixtures, of 
course, may require several days. But 


this time is noth- 
ing as compared 
with the time re- 
quired for making 
patterns and pro- 
ducing castings. 
0n a rush job, the 
time saved alone in 
uilding a welded 
fixture may pay 
fr that fixture 
several times 
over. 

As emphasized 
before, the use of 
scrap or waste 
materials often 
brings the cost of 
the fixture down to 
where labor is the 
nly important 
tmsideration. 
Some manufactur- 
ts even go so far 
%to purchase 
strap for this very 
purpose, In this ar- 





Scrap Heap, II 


By A. F. DAvis Vice President 


vantage. 
ever, 


chased. 


i 


Fig. 8—A welding fixture for an exciter 
bracket is shown at the top, and on the 


skid is a drill fixture for the same part. 


A bracket after welding and drilling is 
shown leaning against the skid. 


ticle the writer 
show how scrap can be used to ad- 
That does not mean, how- 
that nothing but scrap was 
used in the illustrations shown here. 
Naturally some parts had to be pur- 





The Lincoln Electric Company, Cleveland, Ohio 


has endeavored to 


Figure 8 shows two very interest- 
ing examples of what the toolbuild- 
er can do with are welding. At the 


top is shown an 
adjustable, collaps- 
ible fixture for 
welding a motor 
frame part. Be- 
low is a drill jig 
for use on_ the 
same part. To keep 
fixture costs at a 
minimum, both of 
these units are so 
designed as to be 
used for different 
size frames. It 
will be noted that 
the welding fix- 
ture has two dif- 
ferent sets of hold- 
down clamps, one 


for each size 
frames. It will be 
noted that the 


welding fixture 
has two different 
sets of hold-down 
clamps, one for 
each size frame. A 
counterweight is 
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supplied so that the fixture may be 
rotated on the horizontal axis, and 
may also be turned on the vertical 
axis. Note the use in this fixture of 





Fig. 9—An angle plate milling fixture of 
welded construction. 


many small parts which might be ob- 
tained from any scrap pile. 

The drill jig is of very simple con- 
struction. It cost approximately 40 
per cent of that of a 
casting for the same 
purpose. 

In Fig. 9 we have 
an angle plate mill- 
ing fixture which 
cost approximately 
50 per cent of the 
cost of pattern and 
casting. 

Dies and die shoes 
may be built eco- 
nomically by arc 
welding A large 
tractor company 
which uses hundreds 
of dies of various 
sorts recently standardized on arc 
welded die shoes, one of which is 
shown in Fig. 10. This die is used 
in a Bliss No. 12 brake and punches 
twelve %x1 in. elongated holes in %4- 
in. stock. The parts punched each 
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weigh about 300 pounds and form the 
sod pans that are used on large farm 
tractors. 


The die shoe illustrated is 33% in, 
wide and 52% in. long. The base of 
the shoe is built of 2-in. boiler plate 
to which were welded six 34%x3'4x!. 
in. die posts on each side. The bot- 
tom edges of the die posts were vee’ 
out before welding. Since strength is 
an important consideration in build. 
ing a shoe for severe service, the 
shielded are process employing heavi- 
ly coated electrodes was used exclu- 
sively in the construction of these 
parts. 


The die plate itself is bolted to the 
top of the die posts. This construe 
tion is necessary in order that the 
plate may be removed to be ma- 
chined or to have new bushings in- 
serted. The weight of this die and 
shoe together is approximately 3000 
pounds—less than half the weight of 
a similar die and shoe formed by cast- 





Fig. 10—This arc welded die shoe cost less than half as much as 4 
similar shoe made from a casting. 


ing. Shoes used in this tractor plant 
carry loads up to 350 tons. None has 
shown any indication of weld failure. 
In addition to the 50 per cent saving 
in the cost of construction, other ad- 
vantages are obvious. Handling ¥ 
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FORD HAND CUT ROTARY FILES 
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Made of High Speed Steel. Cut by Hand. Turned accurately to size. 
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simplified, due to the lighter weight, 
and steel construction provides a su- 
perior shock-resisting medium. 
Figure 11 shows two boring heads 
with a total of 18 square holes for 
tool bits. The slotting of square 
holes is a slow and expensive opera- 





Fig. 11—Two welded boring heads. 


tion, especially in sandy castings, 
whereas on ‘the welded jobs, tool 
holder blocks are cut from square cold 
rolled steel bars and an open slot is 
milled in each of them so that when 
welded to the flat face of the center 
web we have a perfectly squared hole 
of accurate dimen- 
sions. This method 
is very economical. 
Other machining op- 
erations were done 
after welding. 


Fig. 12 shows a 
welded fixture built 
almost entirely of 
mild steel plate. 
Constructed in this 
manner it is very 
simple. Produced as 
a casting it would 
be very expensive 
and would require at least twice peg 
length of time to produce. . 


The examples given in this article 
serve to illustrate the economy that 
is possible by utilizing are welding in 
the building of jigs and fixtures and 
tools. The more progressive manu- 
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facturers are using this process to 4 
greater or lesser degree, although few 
are using it to the fullest extent pos. 
sible. One manufacturer who started 
using are welding some six or seven 
years ago recently wrote the author 
as follows: 

“For some time we have been 
building approximately 90 per 
cent of our fixtures by welding 
mild steel details together. De. 
tail pieces are prepared by a 
tool maker who understands 
welding practice, the small 
pieces being cut by a power 
saw and the larger pieces bya 
torch. The joint edges are torch 
cut and squared by shaping. 
Wherever possible the original 
edges of the bar are used for 
the joint and the preliminary 
shaping is eliminated. The fixture is 
designed as far as possible to use 
stock widths and thicknesses of plate 
steel. Wherever we can we use scrap. 
In some cases part of the machine 
work is done before the details are 





Fig. 12—A heavy duty fixture made of sections of mild steel plate 


welded together. 


connected by welding. 

“There are several advantages 
which may be credited to this method 
of building fixtures. First—time: 
When it is decided to build a special 
fixture it is often very important t 
have it as soon as possible. Are weld- 
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ing saves a great deal of time, the 
welding being under the control of 
the tool room foreman, and a night 
shift is maintained which includes 
men familiar with this class of work, 
so that a rush fixture designed 
through the day and given to the 
night shift is cut, welded and ready 
by the next morning. 
“Second—strength: The strength 
of welded joints is generally well 
known, and mild steel is of course 
much stronger than cast iron. Arc 
welded steel construction provides 
maximum strength with rigidity. 
Even where fixtures are mishandled 
the steel construction usually provides 
sufficient strength so that they still 
may be used with close allowances in 
dimensions. 

“Third—light weight: Lighter 
weight of steel construction is espe- 
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cially important on large work. Many 
larger jigs and fixtures built of weld- 
ed steel weigh less than half the 
weight of castings. 

“Fourth—low cost: In most all 
cases welded fixtures are the most 
economical to build. Even if new 
steel is used the cost is usually de- 
cidedly in favor of welded steel con- 
struction. If scrap material can be 
utilized the cost is, of course, even 
lower.” 

This letter sums up very well the 
many advantages which accrue to the 
user of welded steel fixtures. It should 
be emphasized that additional econo- 
mies can be made, depending almost 
entirely upon the ingenuity of the 
designer, since seemingly complex 
parts can be built up from angles, 
bars, rods and plates in a very short 
time and with little expense other 
than that of labor. 





“Handbook of Arc Welding” 


Marking a milestone in the literature 
of welding, the publication of “Procedure 
Handbook of Arc Welding Design and 
Practice’ makes available in one volume 
complete and up-to-the-minute infor- 
mation on both design and procedure for 
are welding. 


The book contains 434 pages with about 
§00 illustrations and drawings, divided 
into eight principal sections or parts. 
Each part deals with an important phase 
of arc welding and its application in a 
clear, concise manner, amply illustrated. 
The book is prepared not only for the 
use of all welders and heads of welding 
departments, but also for those respon- 
sible for the design of products which 
may be built by welding. 

The eight sections of the book cover 
the following subjects: 

Part I—Welding Methods and Equip- 
ment, 

Part II—Technique of Welding. 
Part IlI—Welding Procedure, 
and Costs. 

Part IV—Structures and Properties of 
Weld Metal. 

Part V—Weldability of Metals. 

Part VI—Designing for Arc Welded 
Steel Construction of Machinery. 

Part VII—Design for Arc Welded Fab- 


Speeds 


rication of Steel Structures. 


Part VIII—Typical Applications of Arc 
Welding in Manufacturing Construction 
and Maintenance. 

Among the subjects treated in detail 
are descriptions of various welding pro- 
cesses, definitions of welding terms, clas- 
sification of welds, strength of welded 
joints, tabulations of speed of welding 
all types of joints in all positions, meth- 
ods for estimating cost of weld produc- 
tion, structures and properties of weld 
metal, specifications for steels and alloys 
of good weldability, the welding of non- 
ferrous metals, construction details of 
basic machine parts built by welding, 
arc welding in production and mainten- 
ance- machine shops and hundreds of 
other interesting subjects. 

The book is 53% x 9 in. and is bound 
in semi-flexible simulated leather em- 
bossed in gold. It is published by The 
Lincoln Electric Company, Cleveland, 
Ohio. Price, $1.50, domestic postage pre- 
paid. Foreign postage 35 cents. 





“STAMPINGS” is the title of a bi- 
monthly house organ now being issued 
by the Detroit Stamping Co., 3445 West 
Fort St., Detroit, Michigan. Information 
of interest to users of stampings, wash- 
ers, and arbor spaces is included in the 
various issues. Copies are sent gratis. 
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Here’s a Sizing Device 
That Virtually Eliminates j 
Work Inspection... . : 


The NORTONIZER 
/. «It’s ELECTRIC 


naan | _—_ = work diam- ; 
eter itself during the grinding operation, Right: Gage and 6 
this sizing device: a Below: “Conral 
1. Stops the wheel feed. moved). 
2. Lifts the gage from the work. 
3. Provides a dwell period controllable 
within extremely fine limits. 
4. Reverses the wheel movement. 
Changing or truing grinding wheels does not 
disturb the set-up and the device is virtually 
an automatic inspector for the work is always 
ground within the required limits. 
All this The Nortonizer does electrically—and 
as everyone knows electricity is non-compres- 
sible, non-expandable and has a velocity near- 
ly equal to that of light. 


Literature on request. 


NORTON COMPANY 
WORCESTER, MASS. 


NORTON 


GRINDING MACHINES 


M-316 





NORTON PRODUCTS: Grinding and Lapping Machines; Abrasives: 
and Tubes; Non-slip Tiles, Treads and Agqaregates; Behr-Mé 
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sels, Pulpstones; Laboratory Ware; Refractories; Porous Plates 
tPapers and Cloths—Norton Pike Oilstones and Hones. 
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@ IDEAS FROM READERS @ 


This department is a clearing house for ideas . . 
use in your shop, send in a description of it . . 


. If there is a "kink" or short cut in 
. Each one published will be paid for, 














Reboring a Pulley Hub 
Under Difficulties 


By FERDINAND E. FIck 


i writer was called upon to re- 
bore the hub of a large pulley on 
a job in a remote locality, where no 
machine large enough to swing the 
job was available. To ship the pulley 
to the nearest shop in which such a 
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Rig for Reboring a Large Pulley By Hand 


machine was located would involve 
disassembling the pulley, transport- 
ing it to the railroad, and shipping it 
by freight, then waiting several days 
for it to be returned. Not only would 
the direct expense involved be high, 
but a considerable loss would be sus- 
tained through inability to operate 
while the machine was shut down. It 
was up to us to devise a method of 
reboring the pulley. on the job, which 
we did by the following method: 


A strong timber was, obtained, 
about three times as long as the hub 
of the pulley, and one end of the 
timber was turned down to a drive 
fit in the pulley for a distance equal 





to the length of the hub. From this 
point back, the timber was turned to 
the diameter to which the pulley was 
to be rebored, and a tool was sunk 
into the timber at the intersection of 
the first and second diameters - with 
the point of the tool projecting suffi- 
ciently to bore the hole to the desired 
diameter A liberal chip groove was 
cut from the tool to the end of the 
timber to take care of the chips, and 
a hole was drilled 
through the rear 
end of the timber 
to receive the han- 
dle, which consist- 
ed of a piece of 
iron. The rear end 
of the timber was 
also turned to re 
ceive an iron band 
to prevent the end 
of the timber from 
splitting and 
spreading, when struck with a sledge. 
The timber was driven into the 
pulley until the tool was in position 
to cut, then it was rotated by means 
of the handle, the tool taking a cut 
with each complete revolution of the 
timber. After each cut, the timber 
was struck with the sledge, driving 
it in far enough to take another cut, 
and this process was repeated until 
the hole was finished. The tool was 
then removed and the timber was 
driven back out of the hole. 
By using care in striking the tim 
ber, so as to drive it in the prope 
distance, a cut was obtained of sufi- 
cient smoothness for the purpose. 
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Fixture for Squaring 


Shaft Ends 


By A. E. GRANVILLE 


HE job of squaring the ends of 
shafts doesn’t amount to much in 
either time or labor if the lot is small, 
but when the qualities of such work 





Fixture for use in squaring shaft ends. 


are large or frequent, it is worth- 
while to have some kind of fixture 
for this operation. Not only 
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without shoulders, a scale or gage is 
used to obtain identical settings. 

Split collets similar to those shown 
at C are used in the chuck to hold 
the work-pieces, the collets being 
bored to various sizes. A simple com- 
pression cap D is used to clamp the 
collet onto the shaft and hold it in 
the work spindle, the wrench E being 
used to turn the cap. 

The fixture is made for use with 
a milling machine, a pair of straddle 
mills being used to machine the square 
on the shaft. The spindle is released 
by means of the locking pin F and 
is indexed by the use of the capstan 
handles G. 





Extending the Range of 
the C Clamp 
By C. T. SCHAEFER 


HE “C” clamp is not generally 
considered as a general purpose 
tool, but its range of usefulness can 





does a good fixture reduce 
the time required, but it also 
insures that the squares will 
be accurate and of uniform 
size and finish. 


operation of squaring shaft 





A very good fixture for the ( 





ends is shown in the illustra- 
tion. The fixture will accom- 
modate shafts of any ordi- 
nary length, such as the one 
shown at A in the illustra- 
tion. This shaft is a ma- 
thine feed screw, the end of 
Which is to be squared for a 
hand crank. The shoulder B 
acts as a stop by which all 
shafts may be inserted into 














the chuck to the same dis- Drawing showing method of using flat pieces to extend 


tanee, thus obtaining uni- 
formity without the necessity 
of measuring each shaft. When 
Mating shafts which are made 





the utility of the C clamp. 


be increased considerably if the prin- 
cipal handicap—the limited size of 
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the opening—can be overcome. This 
can be done by the method shown in 
the illustration. 

The body of the clamp is cut into 
two pieces by sawing, as shown, and 
two holes are drilled in the rib of 
each piece. Then two pieces of flat 
stock, % in. thick, are obtained, of 
equal length and of the same width 
as the width of the rib on the body 
of the clamp. The length of the flat 
stock can be va- 
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be exactly on the line of the axis of 
the piece, with flat sides at angles 
90 deg. from each other, it was neces. 
sary to run the cutters through one, 
tilt the piece to obtain the 90-deg. 
angle, and then repeat the cut, 

In order to facilitate the setting 
up of the piece and to aid in obtaip. 
ing the necessary accuracy, the fi. 
ture illustrated in the drawing wa 
made. The fixture consisted of a re. 





ried to suit the 
purpose for which 





the clamp is to 
be used. A num- 
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the flat pieces, 
spaced according 
to the dimension 
between the two 
holes in each half 
of the clamp 
body, so that 
bolts can be in- 
serted through 


Position of pin. 
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the holes to hold 
the clamp body 





and flat pieces in 
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the other end for 
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Milling Knife Edges on a 
Meter Shaft 


By WALTER ASHTON 


IX THE building of a meter for ex- 
perimental purposes it became nec- 
essary to make a pin in which two 
slots were milled crosswise in such 
a manner as to produce knife-edges 
of close accuracy and in perfect align- 
ment. As the edges were required to 


Drawing of block for milling knife edges on a meter pin. 


tangular cast iron block 3% in. long 
in which a hole was bored lengthwise 
to receive the work-piece. | The block 
was held in a vise on the milling m- 





chine table, and a slot % in. will 
lengthwise of the block, together with 
a 1/82 in. relief on the side, matt 
it possible to grip the piece when the 
vise-jaws were tightened. 

Two slots were milled crosswise 0! 
the fixture to insure correct setting 


(Continued on page 61) 
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FORMICA 
GEAR 
CUTTERS 


The Akron Gear & Engi- 
neering Co., Akron, 0O.; 
Farrel- Sirminghem Co., Inc., 
Buffalo, N. ; Slaysman & 
Company, Baliimose, Md. ; 
Harry A. Moore, Bangor, 
Me; The Union Gear & 
Machine Co., Boston, Mass. ; 
The Atlantic Gear Works, 
Brocklyn, N. Y.; Chicago 
Rawhide Mfg. Co., Chicago, 
IL; Perfection Gear Com- 
pany, Chicago, Ill.; Merkle- 
Korff Gear Co., * Chi cago, 
IL; The Chicago Gear 
Co., Chicago, Ill.; The Cin- 
cinnati Gear Co., Cincin- 
nati, O.; The Horsburgh & 
Scott Co., Cleveland, O.; 

The Stahl Gear & Machine 
Co., Cleveland, O.; The 
Master Electric Co., Dayton, 
0.; The Adams Company, 
Dubuque, Ia.; The Fergu- 
son Gear Co., Gastonia, 
N. C.; Hartford Special 
Machinery Co., Hartford, 
Conn.; Precision Machine 
Co., Milwaukee, Wis.; Joa- 
quin Alemany Lopez, Ha- 
vana, Cuba; The Generating 
Gear Co., Milwaukee, Wis. ; 
New Jersey Gear & Mfg. 
Co, Newark, N. J.; J. 
Morrison Gilmour, 151 La- 
fayette St., New York City; 
Sier-Bath, Inc., New York 
oy, N. ¥.; E. M. Smith 
Machine Shop, Peoria, IIL; 

The Earle Gear & Machine 
Co., Philadelphia, Pa.; Rod- 
ney Davis and Sons, Phila- 
delphia, Pa.; The Pitts- 
burgh Machine & Supply 
0o., Pittsburgh, Pa.; Stand- 
ard. Gear Co., Pittsburgh, 
Pa; Ihe Turley Gear & 
Machine Co., St. Louis, 
Mo.; Perkins Machine & 
Gear Co., Springfield, Mass. ; 

Winfield H. Smith, Inc., 
Springville, N. Y.; willing 


Charles E. Crofoot Gear 
Corp., South Easton, Mass. ; 
Arlington Machine Co.. St. 
Paul, Minn.; Farwell ‘Mfg. 
Co., "Toledo, ‘O.; Diefendorf 
Gear Corp., Syracuse, N. Y.; 
Worcester Gear Works, 


Co., Woburn, Mass. 
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FORMICA 






Formica 


gears and pinions 
cut down noise. 
Less noise has many desirable results. 
Better work, fewer mistakes, less wasted 
material. 

Quiet machinery attracts attention to the 
good work of the maintenance men. 

Quiet machinery is easier to sell—every- 
body would rather have it. 

For all these reasons Formica gears per- 
form a real service for everybody con- 
nected with machinery. 

The gear cutters named can give you 
prompt service on one or many Formica 


THE FORMICA INSULATION COMPANY 
4632 Spring Grove Avenue, Cincinnati, Ohio. 


ORMICA 
NON-METALLIC GEARS 
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= wishing our readers a “Happy 
; New Year”, we note the increasing 
indications that our wish is already 
' on its way to fulfillment * * * And 
who doesn’t like to bet on a sure 
thing * * * As for ourselves, this 
issue of MODERN MACHINE SHOP 
carries the advertisements of eighteen 
new clients * * * Eighteen more firms 
who have a part in presenting this 
magazine to the executives of the in- 
dustry in return for an opportunity 
to place the stories of their tools, 
| machines, and other products before 
the users of such equipment * * * * 
| 1933 can be credited with a few 

good jobs done * * * including the 

creation of thousands of jobs for men 

who would otherwise have been on 
the street. These men are now under 
competent supervision; a growing 
menace to peace and safety has been 
eliminated, and each one of them has 
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Over the Editor’s Desk 


a job, with all that it means to his 
morale * * * We are a nation of indi. 
viduals, each with a soul that js 
forged and shaped by his ow 
thoughts, desires, and ambitions. And 
the spirit of the individual becomes, 
in the aggregate, the spirit of the 
nation * * * The progress of civiliza- 
tion depends upon jobs * * * * 
Another good job done * * g0 it 
seems to us * * is the recognition of 
Russia. The present Russian govern- 
ment has bought and paid for more 
than $200,000,000 worth of American 
products * * * and is now increasing 
its purchases in this country. 
Whether you like their government 
or not, the fact is that when Ameri- 
can goods are purchased, the Rus- 
sian inspectors examine such goods 
and as soon as the materials have 
been O.K.’d, the money is ready * ** 
What more could anyone ask? 
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Societe Genevoise Model MP-6B 
Jig Borer 

A jig borer of larger capacity than pre- 
yious models, and equipped with a side 
poring head in addition to vertical bor- 
ing heads, is now being offered by the 
Societe Genevoise d’Instruments de Phy- 
sique through the American agents, The 
R. Y. Ferner Co., Investment Bldg., Wash- 
ington, D. C. 

The vertical boring heads are similar 
in design to those of the No. 6 machine. 
The main spindle has a feed travel of 
10 in. with 9 speed changes, from 48 to 
420 r.p.m., and the high speed spindle 
has 4 in. of travel with speeds from 140 
to 1250 r.p.m. Each has three rates of 
power feed. The horizontal boring head, 
which is mounted on the right hand 
column, has 12 in. of feed travel with 
the same speeds and power feeds as the 
vertical main spindle. For measuring the 
vertical position of the horizontal head 
a vertical lead screw is used, with mi- 
crometer head and vernier reading to 
0.00005 in. The drilling capacity in both 
large spindle is 2 in. in cast iron and 
the boring capacity is 6 inches. 


The distance between the two vertical 
spindles is exactly 8 in., making it a 
simple matter to machine large vertical 
holes with the main spindle and the 
smaller holes with the higher speeds of 
the other spindle, an allowance of 8 in. 
in the readings between spindles being 
necessary. All three spindles are auto- 
matically lubricated. 

The machine may be used as a hori- 
zontal boring machine, an outer bearing 
being provided on the opposite side of 
the machine for the outer end of the 
boring bar, which is lined up to the same 
axis as that of the boring head by means 
of an extremely ac- 
curate device. Light 
from an_ electric 
lamp is thrown on 
an inclined mirror, 
illuminating a dot- 
ted line on a pho- 


Societe Genevoise 
MP-6B Jig 


Borer 


tographic recticle in the eyepiece of the 
attachment. The image of the illumi- 
nated line is projected to a mirror 
mounted in the opposite spindle, from 
which it is reflected back to the eye- 
piece. A vertical scale in the recticle in- 
dicates the amount that the pilot bear- 
ing must be raised or lowered to obtain 
perfect alignment of the two axes. 


The machine has a circular table 3144 
in. in diameter on which work can be 
centered accurately to facilitate the bor- 
ing of horizontal holes. The table re- 
volves on steel balls. The working sur- 
face of the rectangular table is 59 x 40% 
in. The free space between the columns 
is 55 in., and the maximum space be- 
tween the table and the nose of the 
spindles is 36%, in. Table travel is 52 
in. A %-h.p. motor provides power for 
traversing the table. 

The cross rail provides 40 in. of trans- 
verse movement for the vertical heads, 
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and the rail itself can be lowered 20% 
in., from 36% in. to 16 in. above the 
table. Another % h.p. motor provides 
power for vertical movement of the cross 
rail and boring head slide. The vertical 
movement of the horizontal boring head 
is 2014 in., from 8 to 2844 in. above the 
table. 

The spindles are driven from a 4 h.p. 
motor that is connected to the 9-speed 
gear box through a multi-disc friction 
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table is 8% tons, the circular table adgq. 
ing another half ton. 





Logan Automatic Hydraulic Line 
Reaming and Drilling 
Machine 


The Logansport Machine Co., Logans- 
port, Indiana, has added to its line of 
air-operated and hydraulically. 
operated machines the Auto- 
matic Hydraulic Line Reaming 
and Drilling Machine shown in 
the. illustration. The machine 
is designed with a traveling car- 
riage upon which the work to 
be drilled or reamed is mounted, 
Automatic clamping is provided 
by the use of the Logan Elec- 
tric Hydraulic Power Device, 
eliminating the necessity for 
extra clamps and saving time 
in clamping. 


With the work in place and 
the tools in position, the ma- 
chine is started by the oper 
ation of a valve, the feed also 
being driven by the electric 
hydraulic power device. Seven 
fully automatic movements of 
the carriage are obtained, it- 
cluding rapid traverse, through 
the use of the Logan combina- 
tion valve; thus with the ma 
chine set for the proper speeds 
and feeds, and with the correct 
tools, the operator’s function is 
practically reduced to loading 
and unloading the machine and 


“Logan” Automatic Hydraulic Line Reaming and Drilling changing tools. 


Machine 


clutch. Drilling or boring can be con- 
trolled from the left side of the machine 
when necessary. The micrometer drums 
are 74% in. in diameter and are fitted 
with fine setting devices geared 10 to 1 
to the micrometer head. The accuracy 
of all settings is guaranteed to 0.0005 
inch. 

Standard accessories include a dial in- 
dicator device, a center punch device, 
centers for the spindles, microscope and 
reference square, and a new type of ad- 
justable boring tool of 14 to 6 in. range, 
as well as chucks, wrenches, lifting rings, 
and so on, A rotary tiltable table can 
be supplied *upon request. The net 
weight of the machine without circular 





“Michigan” Universal Involute 
Gear Checking Machine 


To meet the need for a universal in- 
volute checking device of modern desigi, 
the Michigan Tool Company, 7171 Si 
Mile Road E., Detroit, Michigan, has de- 
veloped the universal involute gear check- 
ing machine shown in the illustrations. 
The outstanding features of the machine 
are said to be: (a) no master forms at 
required; (b) no master base circle diss 
are required; (c) readings are made more 
rapidly than by former methods; (@) 
charting for comparison with other check- 
ing devices is readily accomplished. 

The machine employs a sine bar sim: 
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STEADY 
CONSTANT 
IMPROVEMENT 


. SEARCH in the laboratory—research out on 
the grinding lines—has taught us much in 







this important business of cleaning room 

practice in the foundry. The result has been 
a constant steady improvement on both our high 
speed Redmanol bonded and the low speed vitrified 
grinding wheels. 


There has been much in the way of manufacturing 
refinements—uniformity of wheel structure—bal- 
ance between grain and bond—in bond density—in 
grain treatment. 


And all of these improvement studies are evidenced 











ALOXITE AND 





eG. 4. ea. Se in the eg Aloxite and Carborundum Brand 
Snagging Wheels—in their ability to cut with speed 
CA RBO RU ND UM —to show long life—to create a state of improved 


BRAND FOUNDRY grinding conditions and lowered grinding costs. 


It is also significant that this research has developed 
GRINDING WHEELS new types of wheels for special foundry grinding 
applications. Further data on request. 
GREATER PRODUCTION 
Tune in THE CARBORUNDUM BAND 
POWER ae a Saturdays at 9.30 E.S.T., Columbia Chain 








THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y. 


CANADIAN CARBORUNDUM Co., LTD., NIAGARA FALLS, ONT. 


Offices and Warehouses in New York Chicago Boston Philadelphia Cleveland Detroit Cincinnati 
Pittsburgh Milwaukee Grand Rapids Toronto, Ont. 


(carsorunoum AND ALOXITE ARE REGISTERED TRADE MARKS OF THE CARBORUNDUM company ) 
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When You Buy 


Bronze Bushings 


. . . You want a dependable source ... 
you want them quickly and at an eco- 
nomical cost. Select them from the com- 
plete stock of 645 stock sizes of Buckeye 
Bronze Bushings. 


Write for your copy of Stock List “G” 
today. No obligation. 


Buckeye Brass & Mfg. Co. 


6410 Hawthorne Ave. 
Cleveland, Ohio 
































oulmproved They are made in 

B alancing the following sizes: 
Greatest 

Ways Swing | Distance | Capacity 

No Leveling Between | in Lbs. 
Required Standards 

i 20 in.| 20 in. | 1,000 

A simple end | 40 in.| 30 in.| 2,000 

for balancing, 60 in. | 30 in. = 

straightening i in.| 66 in.| 5, 
and trueing. in. | 88 in. | 10,000 





Four chilled 
iron discs 
rotate on 
sensitive 
special 

bearings 








Write For Full Information 


™f2- Anderson Bros. Mfg. Co. 


1926 Kishwaukee Street, Rockford, Ill. 
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ilar to those in use on other Michigan 
Tool Company machines, as shown in 
Fig. 2. The function of the sine bar, in 
this case, is to act as a compensator for 
the difference between the length of ar 
of 1 deg. on the friction disc that origi- 
nates all of the machine movements, ang 
the length of arc of 1 deg. on the base 
circle of the gear being checked. These 





Fig. 1—“Michigan” Universal Involute Gear 
Checking Machine 


various parts are shown in the illustra- 
tion. 

The friction disc, which is integral 
with the work-holding spindle, imparts 
movement to the sine bar carriage. Each 
degree of rotation of the work is shown 
on a scale alongside the sine bar Ccal- 
riage. The angular setting of the sine 
bar controls the movement of the it 
dicator head, which is mounted on balls 
in V-grooves and counterweighted # 
hold it against the sine bar. The i 
dicator head moves at right angles # 
the movement of the sine bar carriage © 
that the smaller the gear being checked, 
in comparison to the friction disc, the 
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smaller the angular setting required on 
the sine bar. 

By the use of two indicators and a 
reversible indicator finger, both sides of 
a gear tooth may be checked without 
dismounting the gear, turning the gear 
upside down, or otherwise changing the 





Fig 2—View of machine showing the sine bar, 
work-holding mechanism, and indicator head. 


set-up. This feature insures consistent 
checking. 

All parts of the machine are designed 
to withstand continuous usage over a 
long period of time without impairment 
of accuracy. The capacity of the machine 
—12 in. diameter by 12 in. length—is 
ample for all except very unusual work. 





Mattison Internal Tube Grinder 


Tubes and pipes can now be ground 
internally by the use of an internal 
tube-grinding machine that has been 
developed by the Mattison Machine 
Works, Rockford, Ill. The grinding oper- 
ation is performed by an endless, flexible, 
coated abrasive belt that travels around 
pulleys and feeds through the tube at a 
high rate of speed. Suitable supporting 
and driving rolls hold the tube in place 
po revolve it during the grinding pro- 


The abrasive belt is threaded through 
the tube and made endless by the appli- 
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JARVIS-BIAX 





Flexible Shaft Machines 
Multi and Single Speed 
1/3 to 3 H. P., up to 16,000 RPM. 
For 
Grinding, Sanding, Polishing, Ro- 
tary Filing, Reciprocating Filing, 
Screw Driving, Nut Setting, and 
hundreds other operations. 


Jarvis-Biax Flexible Shaft cores 
and casings, complete flexible 
shafts for power transmission and 
remote control, Biax Rotary Files. 


Write for circulars 


The Chas. L. Jarvis Co. 


Gildersleeve, Conn. 
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Mattison Internal Tube Grinder 


cation of specially-prepared splicing tape. 
The splice is quick-setting, so the belt is 
ready for immediate use. The splice can 
be released for removing the belt and 
resetting in the next tube. 

Grinding pressure is obtained by means 
of a pneumatic head attached to a hol- 
low ram rod. Air under pressure is 
passed through the rod and into the 
head, which expands, causing it to 
exert the desired pressure against the 
belt. Pressure is regulated by means of 
a control valve. The ram rod is power- 
driven in both directions with automatic 
reverse, thus moving the grinding head 


forward and back through the tube, A 
water spray is incorporated for cooling 
the tube, permitting of fast cutting. 
The features claimed for this machine 
are its economy and wide flexibility. Any 
desired belt speed can be had, or vari- 
able rates of revolution of the tube, vari- 
able travel of the grinding head, variable 
grinding pressure, and so on. Finish is 
determined by the grades of the abrasive 
grits used, and any desired finish can 
be obtained. The cut being longitudinal, 
there are no cross scratches around the 
inner surface. The machine can be sup- 
plied to handle tubes from ¥ in. inside 





Mark It - - QUICKLY 
No Stray Numbers to Get Lost 


Numbers in 
Perfect Alignment 


| to 6 Wheels 


Latest hardening 
and engraving 
j methods insure 
long wear and 
clean sharp uni- 
form letters. 
Send for 
circular and 
prices. 


















Numberall Stamp & Tool Co. 
Huguenot Park, Staten Island, N. Y. 








SPEED Na 
WELDERS 


Made foot operated and auto- 
matic motor drive for weld- 
ing from .0005 in. to % in. 
combined thickness. 


OVER 20,000 IN USE 
Welders for Submit 
Fine Work $5 5 Your 
As Low As, Problems 


EISLER ELECTRIC 


765 8S. 13th ST. 
NEWARK, N. J. 


ANNOUNCING 


tages OLIVER 


DIE MAKING MACHINE 


With Many 
New Features 


Send for our new 
bulletin and learn 
how to cut die 
costs 80% to 60%. 


OLIVER INSTRUMENT CO. 
1430 E. Maumee Street, Adrian, Michigan 
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diameter to any desired diameter or 
length. 





Redin Sensitive Drill 


Asensitive drilling machine in the de- 
sign and construction of which is in- 
corporated a four-speed transmission of 
new and efficient design has been placed 
on the market by A. W. Redin & Son 
Machine Co., 1844 Eighteenth St., Rock- 





Redin Sensitive Drilling Machine 


ford, Ill. The machine, shown in the 
illustration, is powered by a Howell Elec- 
ttle Capacitator-Type Motor with inter- 
changeable voltage of 110 to 220. 





The feature of the machine is the four- 
speed rolling wedge transmission, which 
consists of a motor pulley and spindle 
cone pulley with a non-metallic idler 
held in contact with the two pulleys by 
means of a light spring. Due to the 
direction of rotation, the idler is auto- 
matically wedged in between the two 
pulleys only when resistance is applied 
0 the spindle. Tests have shown that 
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cntsinabtinien it 


Mr. Manufacturer: 
Your Tapping 
Costs Are 
Too High. 
We Can 
Help You 
Reduce { 
Them. 














Let us 
send one 
of our en- 
gineers 
around to 
show you how 
a saving can be 
made. You must 
have tapping 
problems. Our en- 
gineers can help 
you solve them. We 
are anxious to call and tell you 
our story of the Bath Ground from 
the Solid Tap, and show you why 
this tap will reduce your costs. 


Write Us Today. 


John Bath & Co., Inc. 


Taps — Chasers — Gages 
WORCESTER, MASS. 


Blt Seon from the Solid 
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it is impossible to stop the spindle 


without stalling the motor. 


The shift from one speed to another 
is quickly and easily accomplished by 
simply pushing the shift lever to the 
rear and then up or down. The shift 
comb, which is located on the outside 
of the machine and just above the shift 


lever, makes damage or injury practical 
impossible. 


ly 


A brake is provided with 


the handle in a convenient location so 
that the machine may be stopped im- 
mediately and without taking hold of 


the chuck. 





PERFECT BALANCE 
IS IMPORTANT 


Today’s buyers of 
equipment demand 
smooth operation. To 
insure it, such parts 
as clutches, flywheels, 
pulleys, fans, auto 
wheels, etc., must be 
balanced with preci- 
sion. The Micro-Poise 


Precision Balancing 
machine detects un- 
balance to 2-10ths 
ounce inch and mea- 
sures depth to drill 
to correct it, 
It’s simple, accurate, 
fast, efficient. 


Write for 
complete details 


Commerce Pattern 
Foundry & Machine Co. 


2211 Grand River Ave., Detroit, Mich. 


























16“‘x6‘ Quick Change Gear Lathe _— a 
Underneath Motor Drive.......:0++0+« 77 
CONVENIENT TERMS moon be 


for easy payments on any lathe. 





paid. 


South Bend 


Prices of Popular Size Lathes 


96 Sizes and Types 
” to 18” Swing 


drive 
Send for new 1934 Catalog No. 94 describing complete 
line of South 


Specify size of lathe you are interest 
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The spindle and sleeve assembly ap 
counterbalanced by a weight on the 
inside of the column, giving the machin 
the sensitivity mecessary for very light 
and fine work. Precision ball bearings 
are used throughout the entire spindk 





Four-Speed Rolling Wedge Transmission for 
Redin Sensitive Drill 


assembly, and a radial thrust-type bear- 
ing with an adjusting nut is employed 
in the sleeve. The drilling lever is 
easily adjusted without the aid of thumb 
screws. Banks of from two to eight heads 
on 9%4-in. centers can be assembled on 
a ground surface base with an oil trough 
for production drilling. 





Eclipse Super-Strength Radial 
Drive Counterbore 


In line with the trend toward heavier 
machinery and stronger tools to meet 
the needs of modern mass production, 
the Eclipse Counterbore Company, 740 
St. Aubin Ave., Detroit, Michigan, has 
developed a new and original method of 
tool-driving by which counterbores coun- 
tersinks, and multi-diameter boring cut 





Back-Geared 
Screw Cutting 


L; 
4€ 





as ‘ Sizeof Weight Counter- Motor 
The 167 6/Lathe fzcof Weight Counver, te 
shown at left has the 9” x 3’ 595 Ibs $275 $402 

wer and rigidity ||”x 4 965 Ibs. 340 498 
ove teens 1s ¥ 15t0ibe 402i 
precision for the finest 15’x 6’ 2070 Ibs 485 re 
tool work. Also avail- 16”x 8’ 2460 Ibs 580 817 
able in ~ ie room = 18” x 10’ 3490 — 1051 

pes on ox (Also Bench Lathes as He as $108) 


Bend Lathes and attachments, 3 gg post- 


SOUTH BEND LATHE WORKS 09£. Madison St., South Bend, Ind. “""" 
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exactly on a line through the common 
center and only a radial or turning action counterbores, countersinks, multi-diam- 
can result when the assembled counter- eter boring cutters and special end cut- 
bore is in operation, eliminating wedg- ting tools are supplied in all standard 
ing and spreading. These driving faces and special sizes from % in. to 4% in. 
are machined from solid stock both in diameter, inclusive. 
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Eclipse Super-Strength Radial Drive the holder and on the cutter shank, and, 


Counterbore being hardened throughout, lend the 
greatest possible strength to the assem- 
“- bled tool. A simple lateral internal lock 


retains the cutter in positive driving 


ters are assured of accuracy, P0Sition, eliminating vibration and main- 


alignment, and the maximum 

of driving power. Dovey Secken? 
: The drive, which is known as 

* the Eclipse Super-Strength Ra- 
dial Drive consists of radially- 
} arranged integral abutting sur- 
faces located between two dif- 
ferent-sized, accurately-ground 
cylindrical aligned surfaces. 
Ground thrust bearing surfaces 
between the holder and cutter 
maintain alignment. The drive 
is so designed that the power Sectional View, Showing Method of Driving 
is applied near the cutting edges 


of the tools, minimizing the ’ 
amount of torque. taining constant thrust. No screws, pins, 


or vertical springs are used. 
Eclipse Radial Drive interchangeable 







ECLIPSE RADIAL DRIVE 


The double driving faces are arranged 











Se Grinding Life On Dia. 


of 4!/,"" Cam Lock Reamers—Other Sizes Proportional 


RIGIDITY 


of a solid tool 
Easily ADJUSTED 
witha HEX. WRENCH 
ON the MACHINE 


Standard in straight shank, 
taper shank and shell types— 
I" to 6" diam. 


GODDARD & 





DETROIT, MICH. 
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Stackbin Assembly Truck 


An assembly truck, designed for use 
in transporting small parts, bolts, nuts, 
and similar stock about the assembly 
floor, or between the assembly floor and 
the storeroom, has been placed on the 
market by The Stackbin Corporation, 
Providence, R. I. 

The truck consists of a number of 
standard Stackbin sections, stacked on 
an angle iron platform frame to which 
are attached two 3-in. swivel casters and 
two 3-in. stationary casters. The largest 
sections are placed on the bottom and 





Si 
iewek 
Here is the 
New, Improved 
Siewek Fixture 
Lock _ raising 
800 lbs. and 
locking same in 
position. 

We manufacture 
the most com- 
plete line of 
drill jigs in the 
U. S 





Let us figure on ~ 
your next job. 
SIEWEK TOOL COMPANY 
2345 Wolcott St. Ferndale, Mich. 














STANDARDIZED 
EDTA 
\ DIE SETS/ 


Standardized Die Sets, embodying 
many exclusive features, and a list- 
ing of more than 95,000 stock sizes, 
afford a service that is unsurpassed. 


Send for Our New 208 Page Catalog 


E. A. Baumbach Mfg. Co. 


1806 S. Kilbourn Ave., Chicago, Ill. 





DROP 
FORGED 
STEEL 





SEMI- 
STEEL 
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other sections, graduated in size ap 
placed on top as shown in the illustn. 
tion. The larger pieces required for a. 
sembly are placed in the large section; 
and the other parts and pieces accor. 
ingly, small screws, cotter pins, and such 
being carried in the smal: top sections, 

This method of handling stock make 








Stackbin Assembly Truck 


it possible to load a truck with the cor- 
rect number of parts required to assemble 
a given number of units and issue the 
loaded truck to the assembly department. 
The truck can be moved about as re 
quired; it keeps the material off the 
floor; all parts required can be kepi 
within arm’s length, and the vertical 
stacking of the bins makes possible the 
handling of a larger supply of stock with 
much less floor space. 








National Acme Circular Chasers 


The constant trend toward a higher 
degree of accuracy in cutting tape 








Pat. 
Pend. 












VISE for 


“WIDE RANGE” Ss = 
1 0} 


Write machines, planers, etc. 
for 642"——33%4" deep. 
Circular J. E. FREYMAN & SONS 

Hampden, Baltimore, Md. 
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threads on pipe and tubing, particular- 
ly in the oil industry, has made neces- 

the more accurate standards of the 
American Petroleum Institute. To meet 
these requirements in a commercial way 
the National Acme Company, Cleveland, 
Ohio, has produced a complete line of 
Circular Chaser Receding Taps from 4 in. 
to 18% in., and a series of Expanding 
Dies also employing circular chasers 
fom 1 in. to 13% in. Larger sizes can 


be made on specification. 

The fundamental idea of the circular 
chaser, which resembles a circular form- 
ing tool, is to present a large amount of 


(Above)—National Acme Circular Chaser 


Self-Opening Die Head, Expanding Type. 
(Below)—Circular Chaser Collapsible Tap, 
ing Type. 


steel back of the cutting edge, so as to 
talty away cutting heat, and afford rigid 
support to the cutting edge. This means 
that the maximum. of threads can be cut 
for each grind of the chaser, and be- 
cause the entire periphery of the chaser 
tan be used without change in thread 
form, the maximum number of grinds 
af possible before throwing away the 
fmnant of the chaser. 

The chasers are ground on the form 
iid mounted rigidly on a massive steel 
tlock, being inclined on the surface of 
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Adaptable to a 


Wide Range of Jobs, 
as Shown in This List 


Ford Motor Co., Detroit, Mich. 
Automobile parts. 

Hammarlund Mfg. Co., New York, N. Y. 
Radio parts. 

Marvel Carburetor Co., Flint, Mich. 
Carburetors. 

Mills Novelty Co., Chicago, Ill. 
Vending Machines. 

National District Telegraph Co., New York, 
Telegraph instruments. 

R. C. A. Victor Co., Camden, N. J. 
Radio Parts. 

Westinghouse Elec. & Mfg. 
Ohio, Electric appliances. 


DETROIT POWER 
SCREWDRIVER CO. 


5367 ROHNS AVE. 
DETROIT, MICH. 
LONDON OFFICE 
Vincent House, Vincent Square 
London, England 


Co., Mansfield, 
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CONSTANT 
LEveut 


Oilers 





Gits 





Maintain cor- 
rect oil level. 


Prevent 
burning out of 
motors and 
bearings. 


Capacity % to 
32 ozs. 














Can be furnished in either hinged 
or removable bottle types. 


Send for catalogue. 
Gits BRos. MFc. Co: 
1847 S. Kilbourn Ave. Chicago, Ill. 











Hollow-Bored 
Forgings and 
47Steel Shafting 


O MATTER what you re- 

quire in the way of 
Hollow-Bored parts ° 
spindles, rams, clutch shafts, 
etc. . . American Hollow 
Boring will save you money. 
Here you can obtain better 
hollow-bored parts, made to 
your exact specifications, 
quicker and cheaper than 
making them yourself. 





Investigate now . . . send 
your blue-prints for com- 
plete data and prices. 


AMERICAN 
HOLLOW BORING CO. 
2000 Raspberry St. 


Erie, Pennsylvania 
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the block in such a way that the sy. 
cessive chasers describe a perfect helix op 
the pipe. By means of a serrated busgh. 
ing, on which the chasers are mounted, 
they can be advanced for grinding when 
the cutting edge is dull. 

Since the chasers when sharpened are 
checked on a micrometer gauge on the 
same blocks that support them in the 
die head, elaborate and complicated ag. 
justments are entirely eliminated. A get 
of chasers and blocks can be taken out 
of the die head, replaced by a sharpened 
set, and production resumed with a mini. 
mum of effort and delay. There is only 
one adjustment on the die head, and 
that is for pitch diameter. Chasers of a 
given pitch may be us:d on a wide range 
of diameters. 

In the construction of the Die Head, 
the chaser block is held firmly against a 
hardened ground gib, supported in the 
outer case of the die head. It is possible 
by replacing these gibs to change the die 
head for a different taper. An inside ad- 
justable trip mechanism operating on 
ball bearings permits adjustment to 
proper length of threaded section, All 
parts of the die head are made of steel, 
ground to close tolerances, and all wear- 
ing parts are heat treated. The tools are 
designed for use in any commercial type 
horizontal or vertical machine. 





Gits Bros. Constant-Level Motor 
Oilers 


A constant level of oil in the oil reser- 
voir of electric motor bearings can & 
maintained when “constant-level” oilets 
are used, according to the manufacturer, 
Gits Bros. Mfg. Co., 1847 S. Kilbourne 
Ave., Chicago, Ill. Threaded for %, %, 
%, and 44-in. pipe with bottle capacities 
of %, %, and 1% oz., the two latger 
sizes are interchangeable and are used 
in conjunction with standard oil gauges 
by motor manufacturers. 

Style “HL” (hinge type) consists of a 




















ALL stYLES CAMS Sizes uP TO 50” 
GENEVA MOTIONS 


KUX-LOHNER MACHINE CO, 
2147 Lexington St. Chicago, Hil 
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pody and shank made of a one-piece 
prass forging with a special cover hinged 
to the body which holds a glass reser- 
yir or bottle with compression nut and 
cork packing. The 
bottle may be re- 
filled without de- 
taching by swing- 
ing it down and 
filling it through a 
qYube in the cap, 
as shown in the il- 
lustration. When 
filled, it is return- 
ed to upright posi- 
tion without loss 
of oil. The oil will 
neither overflow 
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ad. the bearings nor 
t 8 ¢its Bros. Hinge-Type a ae = 
the § Constant-Level Motor ousing 

ible Oiler ings. 


die § Style “BL” (bayonet type) is for use 
ad- B especially where a large number of motors 
on Bhave to be oiled. This oiler is used 
to $ where an assembly is made up for lubri- 
All Bcating both bearings of a motor with 
eel, Bone oiler, the unit consisting of a tee, 
sar- compression fittings, and copper tubing 
are #with the oiler mounted in the center. 
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The bottle must be removed for re- 
filling, or may be quickly replaced from 
a supply of filled ones. 


Style “CL”. 
which is similar to 
the hinge type oil- 
er, is made with a 
clamp instead of a 
spring. This ; oiler 
is intended for use 
where the motor is 
subject to exces- 
sive vibration, the 
clamp holding the 
bottle securely in 
position. 











Oiler bottle 
tion for refilling 


in posi- 





Monarch “Magna-Matic” Full 
Automatic Lathe 


Entirely new principles of automatic 
lathe construction, control, and opera- 
tion are said to be incorporated in the 
“Magna-Matic” Full Automatic Lathe, 
which has been developed by The Mon- 
arch Machine Tool Company, Sidney, 
Ohio. These features are said to pro- 


vide simpler and quicker means of chang- 
ing from one job to another, making the 
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machine especially adaptable to small 
lot as well as long run production. 

The lathe is electrically controlled 
throughout, employing the principle of 
magnetic clutches for carriage, tool slide 
feeds, and rapid traverse as well as mag- 
netic clutch and magnetic brake for 
spindle operation. Limit switches ac- 





Monarch “Magna-Matic” Full 
curately control diameters and lengths 
of cut. There are four magnetic clutches 
in the front gear box, two of which pro- 
vide length feed and rapid traverse re- 
turn to the front carriage and two of 
which control the “in-feed’” and ‘“out- 
rapid-traverse’”” movement or the reverse 
of these movements to the front car- 


Automatic 
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riage tool slide. A convenient reve 
lever on the front carriage apron maky 
it possible to instantly reverse the cycle 
of the front carriage tool slide, 

it equally adaptable to out-facing or jp. 
feeding operations. 

The rear carriage is positioned map. 
ually at any point along the bed. Th 
rear Carriage to 
slide is controlla 
automatically by 
two magnet 
clutches in the 
rear gear box, pro- 
viding for in-feed. 
ing and out-rapid- 
traverse. Conveni- 
ent pick-off gear 
in front and rea 
gear boxes provide 
feeds as _ follows: 
0.0046, 0.0064, 0- 
0087, 0.115, 0.0219, 
0.0296, and 0.041 
in. The rapid-tr- 
verse return is 10 
in. per min. fo 
both tool slides 
and front carriage. 

The headstock 
spindle has a 
flanged nose and is 
driven through 
gearing and chain 
A high and lov 
gear ratio of 44:1 
is controlled by 3 
convenient lever. 
T h e __ headstock 
gears and pick-of 
gears are helical. The normal range of 
spindle spzeds is as follows: 41, 52, 67, 
84, 108, 138, 180, 229, 296, 371, 480, 610. 
This range can be stepped up or down & 
desired, either through changing the 
speed of the driving motor or by chang- 
ing the diameter of the multiple Ve 
belt sheave pulley on the motor. The 


Lathe 





your production machinery. 
Send for Catalog 25-C 


your problem. 





The Lewellen Transmission 


Accurate, infinitely variable speed control for 


Our engineers are at your service to help solve 
No cost or obligation. 


“It costs no more to have the best” 


ewellen MANUFACTURING COMPANY 








COLUMBUS, INDIANA 
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‘sSNICHOLSON’’ 
EXPANDING MANDRELS 











TMT 

Y act like a four jawed chuck, ex- 

panding in the bores of collars, bush- 
ings, gears, pulleys, etc., and holding them 
securely while being machined in a lathe, 
miller, shaper or grinder. For bores from 
4” to 7”. 

Ww. H. NICHOLSON & COMPANY 
136 Oregon Street Wilkes-Barre, Pa. 








FLYNN MICROMETER 


‘OFFSET BORING 
HEADS 


Made in Various 

Sizes and Styles 

Send for Complete 
Information 


WATERSTON’S petrcit, “Michigan 











The NEW; 


Desk Type 


Projector 


| 
provides an | 
easy and 
| 
is 





<a C t 
means of 
inspectin g 
the form 
and accu- 
racy of 
many metal 
parts. 

Magnifications of 10, 20, 50 and 
100X exact to 1/2000th. 

No shadows of operator’s head, 
hands and implements. 
Measurements made with glass 
scales. 

Drawings of profiles easily made— 
also photo prints and negatives. 


Write for Details of AP-2A 
THE R. Y.FERNER COMPANY 


30 Investment Bldg., Washington, D. C. 














CUSHMAN 


Nose Type Collet Chucks 





..» Precision... Strength 
Convenience ..Economy 
Ask for bulletin 129 

Note new prices for collets to 14%”. 


Increases the capacity of your lathe 
for collet work. Use a small lathe 
instead of a large one. 


Any bar that passes thru the 
spindle can be handled. 


PRICES: Collets Chucks 
14%” $ 5.50 $60.00 
14%,” 9.00 70.00 


Write today for bulletin 129 


For The FULL LINE of CUSHMAN 
CHUCKING EQUIPMENT ask for 
Catalog 48 


The CUSHMAN CHUCK Co. 


805 Windsor St. 
Hartford, Conn. 
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spindle may be safely run at 1500 r.p.m. 

The tailstock spindle is both positioned 
and clamped by one lever. The front 
carriage and tool slide are so designed 
as to pass the tailstock. The master 
control switch, shown in the elevated 
position at the tailstock end of the lathe, 
provides complete electric control for 
both set-up and full automatic opera- 
tion of the lathe. The main starter but- 
ton starts the spindle and both feeds, 
and the reverse button will reverse both 
carriages at any point in the operating 
cycle. Separate buttons control the 
front and rear tool slides. 












AUBURN 
T-I4-RG 


BALL THRUST 
BEARING 


Easily installed at end 
of shaft with minimum 
machine work. 

Saves cost of a larger 
bearing. 

Send particulars of 
your problem or write 
for catalog. 


STEEL, BRONZE, MONEL, 
ALUMINUM BALLS 


AUBURN BALL BEARING CO. 


69 Clarissa St., Rochester, N. Y. 
Founded [Srv «1893 
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Anti-friction bearings are used through 
out. Carriages and tool slides are auto. 
matically oiled by the Monarch force 
feed lubrication system. The headstock 
and both change gear boxes are auto. 
matically lubricated by means of an jj 
pump and reservoir. 

The lathe may be operated to tum 
various diameters and lengths, when ¢de- 
sired, by means of a single point tool 
on the front carriage. All tool move. 
ments. are controlled by means of 4 
templet of steel, 1/16 to % in. thick. 
Work is automatically produced to the 
shape of the templet within limits of 
accuracy of 0.001 in. The tools in the 
rear carriage can be used for facing and 
necking simultaneously, these tools be- 
ing timed to perform their work at any 
point in the operation-cycle of the front 
carriage tools. By using the automatic 
feed set-up for the front carriage travel, 
four different feed rates can be auto- 
matically selected during the operation. 

The swing over the ways is 15 in; 
over the carriages is 7 in. Distance be- 
tween centers, 18 in., and this can be 
augmented in increments of 12 in. or 
18 in.-lengths to a maximum of 54 in. 
Range of feeds, 0.004 in. to 0.041 in 
Spindle speeds are controlled by selec- 
tion of pick-off gears. The size of the 
main driving motor, from 5 to 10 hp,, is 
dependent on the work to be produced. 
Floor space required for machine 18 in. 
between centers, 47 x 84 inches. 





“Economy” Wide Range Vise 

By using the “Economy” Wide Range 
Vise, marketed by J. E. Freyman & Sons, 
3629 Keswick Road, Baltimore, Md., it 
is said that most jobs can be held in 
place for machining without the use of 
bolts or straps. The vise is made in two 
separate sections, each carrying a jaw, 
one jaw solid and one moveable by means 
of a screw of the usual type. In use, 








octal DUTY STURDIMATIC LIVE CENTER 


@ Q © ® © 


“40 








STURDIMATIC TOOL COMPANY 


Order on Trial! 


It is new! Made in re- 
sponse to manufacturers’ 
demands. Sturdimatic 
live centers have what 
you want. Write for 
catalog No. 433. 


Write for Catalog No. 433 
5222 Third Ave., Detroit, Mich 
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“METHODS 
OF 
CUTTING METAL”’ 


Write—-METAL SAW HEAD- 
QUARTERS for a free copy of this 
booklet on the care and use of 
Metal Cutting Saws. Ask for 
“Methods of Cutting Metal.” 


SIMONDS SAW AND STEEL CO. 
470 Main Street 


Fitchburg, Mass. 




















tlle itachments ~~ your ae and noe 
Write for Bulletin No. 100 A.M. — 
Rivett Draw-In Collets and Chucks. 
Also Price List and Dimension Sheet. 


Gevet#: Lathe & Grinder Corp. 


Brighton Dist., Boston, Mass., U. S. A. 








BALL THRUST BEARINGS 
ROLLER THRUST BEARINGS 
JOURNAL ROLLER BEARINGS 


Special Bearings Made to Order. 


Send Sketch or Samp'e for Quotation. 


Catalog Upon Request 


THE GWILLIAM CO. 
358 Furman St. Brooklyn, N. Y. 























MODERN 


This tool will set studs to an absolute given height, 
structed that the threaded jaws remain in full contact with the thread 
on the stud until the opening action takes place. 
clutch which is adjustable for length. 
top through the driving clutch, which keeps them in absolute line with 
each other, preventing the marking of stud being set. 


OTHER MODERN PRODUCTS 


Other “Modern” Products include stationary and revolving self-opening 
die heads, solid adjustable die heads, adjustable hollow milling tools, 
collapsible taps, friction tap collets, self-opening stud setters, tapping 
attachments, chaser grinders, inserted blade milling cutters. 


MODERN TOOL WORKS 
ROCHESTER, N. Y., U. S. A. 


DIVISION OF CONSOLIDATED MACHINE TOOL CORPORATION OF AMERICA 


“SELF - OPENING 
STUD” SETTERS ARE USED 


IN 90% OF THE AUTOMOBILE SHOPS 


Because They Are Speedy, Accurate 
and Their Action Instantaneous 


and is so con- 


The jaws are fulcrumed at the 


The drive is through a 
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the solid jaw is clamped in position, the 

= ; work is located ready for clamping, ay 

This K the moveable jaw is positioned againg 

Cyse€a er the work where the jaw-base is Clamped 

The screw is then turned sufficient tp 

tighten the moveable jaw against th 
work. 

The jaw plates are of tool steel, har. 
ened and ground. A step is provided jp 
each jaw plate to permit the accurate 
clamping of plates and similar wor 


Reduces 
Costly 
Set-Up 
Time! 











Does 
Good 
Work 
Quickly 
Send 
For “Economy” Wide Range Vise 
Circular without the use of parallel strips. The 
D i. jaw plates can be reversed if the ste 
is not desired. 
avis Keyseater Co. Bolts, washers, nuts, and screws ar 
Exchange and Glasgow Sts. machinery steel, case hardened. The vis 


Rochester, N. Y. body is a semi steel casting and is ac 
curately machined, with keys length- 











vise is made in sizes as follows: 4%-in 








length of jaw plates, 3 in. deep; 6%-in 
jaw plates, 334-in. deep; 1214-in. jaw 


Cc E NTE R LE , fy, plates, 4 in. deep with two moveable 


tails. Larger sizes furnished on ord. 


és R I N ee I N és Two drop-forged wrenches are furnished 


with each vise. 


Accuracy — Prompt Service 
“Midget” Slide Rule 


COMMERCIAL CENTERLESS The illustration shows a circular slide 


GRINDING CO. rule that is being marketed by the Tr 
6538. CARNEGIE AVE. CLEVELAND vella Sales Company, 25 West Broadway, 








wise only unless otherwise ordered. The§| 





New York, N. Y. Although but 4 in i 
diameter, the rule is practically the 




















An Atlas 9" Lathe Will Make You Profits 


$ Needs only % h.p. motor—pays for itself quickly 

as shown out of its power savings. Low price cuts deprecit- 

less motor tion and repair charges too. A fine tool made by 

makers of famous Atlas Arbor Presses. Strong, 

accurate. MODERN CONSTRUCTION,  V-tlt 

drive, self-contained countershaft, 45 Zamak parts 

Compound rest, hollow spindle, automatic reversib 

feed. 18” between centers; also larger sizes. 10- 

DAY TRIAL, satisfaction guaranteed. Also fil 

line of attachments for grinding, milling, && 
Ask supply house or write for free catalogue. 


-ATLAS PRESS CO. 


Makers of Famous Atlas Arbor Presses 
1846 N. Pitcher St. Kalamazoo, Mich. 
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SILVER 
EL SAWS 
For more metal cutting—longer 
blade life, be sure you have , 


th “BLUE END”—genu- 
ine ATKINS SILVER 












Your dis- 
tributor 
should be able 
to supply you. . 
If not, write to us. 
We will see that you are 
started on the road to real 
blade economy and satisfaction. 


E. C. ATKINS 


AND COM PAN Y 
458 So. Illinois St., Indian’pls, Ind. 











FlexoiD Couplings 


Write for circular. 


Smith Power Transmission Co. 
1213 W. Third St., Cleveland, O. 
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For Steady, Fast Production 


BROWN & SHARPE CUTTERS depend upon tested designs, are made 
by artisans with years of experience and fashioned from materials 
especially chosen for the requirements of the work. 


BS 





Brown & Sharpe 


Cutters permit steady, fast production with few removals and replace- 


ments for sharpenings. 
milling costs low. 


Use our catalog in buying cutters to keep your 
Brown & Sharpe Mfg. Co., Providence, R. I 


Brown & Sharpe Cutters 


Efficient 


- Keep Costs Low 




















58 MODERN MACHINE SHOP 








Always Dependable 


When you apply 
United States 
Drill Heads to 
your drilling 
machines for 
multiple opera- 
tions, you can 
always depend 
on them to do 
a good job. 

Drill Heads de- 
signed to meet 
your individual 
requirements. 


Send your 
blue prints 
for estimates. 


The United States Drill Head Co. 


1954 Riverside Drive 
CINCINNATI, OHIO 





























“Alnor” 


MODEL 223 


PYROMETER 


For the Hardening Furnace 


Price com- 
plete with- 
out protec- 
tion tube. 


Write for information 


ILLINOIS TESTING LABORATORIES, Inc. 
146 W. Austin Ave. CHICAGO, ILL. 
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equivalent of a 12-in. rule, having q¢ 
scale that is 11% in. long. 


The Midget slide rule is made of gh. 
minum, white enameled and graduated jy 
black in the usual manner. The front 
of the rule has eight scales as follows 
a standard C scale, CI (C inverted) sea 
an addition and subtraction scale, an 4 
or square root scale, a Binary scale , 
log-log scale, a fraction scale, and , 
thread scale. Thus the rule compriss 


a combination Mannheim, Polymetriy 
Add and Subtract, Log-Log, and Binay 
slide rule. 


The eight scales may be usa 


taj 





yet 


e 
< 





gy 
> 





Slide 


Rule 


“Midget” 5-in-1 


in combinations that will solve compli. 
cated problems in one setting instead d 
the usual two or more. 


The annoying matter of finding that 
one of the factors in a problem is off tht 
end of the scale is impossible with this 
rule, because the scales are endless. Tw 
hair-line indicators aid in making com 





No. 1 Capacity 0 thru 3/32” wire, $1.25 
No. 2 Capacity 0 thru 3/16” wire, 2.50 
No. 3 Capacity 0 thru 5/16” wire, 5.00 


HERE’S A REAL SPRING WINDER! 





Will Earn Its Cost in One Day 
« The HJORTH Perfection Spring Winder 
offers the ideal means of winding exten 
sion, compression, torsion, taper, double 
taper, or left hand springs. Try one in 
your shop. You'll like it and the price is 
reasonable. 











HJORTH LATHE & TOOL CO. bosr6x" huss 
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MME VEST-POCKET 
tof THICKNESS TESTER 


No bigger than a small watch . . . but 
anteed accurate to .0005”. Chance 





: of human error eliminated . . . uniform 
ale, ,) tension spring closes anvils when operating 
nd aj wheel is released. Non-rusting . . . un- 
iprises—f breakable crystal . . . long-time accuracy. 
netric,# Send check or money order to Dept. M M. 
Bina 

> used 


Veneer 


Mechanical Parts Paper 
Rubber 


ol 


FOR ACCURACY 
B.C. AMES COMPANY 
WALTHAM, MASS. 


















fag When In Boston 


Hotel Kenmore 


COMMONWEALTH AVE. AT KENMORE 
SQUARE 


; $900 

400 Rooms ae Baily 

... with tub—shower and 
circulating ice water 

: Ample Parking Space 
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apa 
Sectored Wheels 


increase the efficiency of your No. 
16 Blanchard Surface Grinders. They 
combine the advantages of segment 
and solid cylinder wheels. The V 
shaped notches give clearance for 
chips.to escape and for water to 
reach the work, while the contin- 
uous inner wall delivers the inside 
water to the wheel face. 


They are cool cutting and free 
from vibration orpounding. Mounted 
the same as a cylinder wheel, there is 
no resetting or adjustments required. 


Result: 
wheel life and faster cutting. Can you 
afford to do without them? 


Saves money by longer 


Manufactured and sold by us for 
use on Blanchard Grinders. 


THE BLANCHARD 
MACHINE CO. 


64 STATE ST. 
CAMBRIDGE, MASS. 
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putations. The Log-Log scale is divided 
from 1.15 to 1,000,000. The “trig” scales 
give the four functions from 0 to 90 de- 
grees and the angles can be read to 1/10 
of a degree or 1 minute, as desired. The 
rule will handle practically any combina- 
tion of three factors at a setting. These 
factors may include second powers and 
roots, common and hyperbolic logs, and 
anti-logs. 

An instruction book “The Slide Rule 
Manual” is included with each rule. 





Armite Gall-Proof High-Tempera- 
ture Thread Dope 


Of interest to heavy duty machinery 
manufacturers and users is a new 
metallic lead thread lubricant, recently 
placed on the market by Armite Labora- 
tories, 1900 East 65th St., Los Angeles, 
Cal. It is claimed to be of great value 
in the assembling of machinery and in 
the repair of equipment that is sub- 
jected to heavy duty, high temperatures, 
and general abuse. 

The makers describe the product as 
being a very finely divided metallic lead 
in paste form, and claim that in use a 
film of metallic lead is formed between 
the threads that prevents galling, speeds 


—NEW? 
Bw 











STOCK SPEED REDUCERS 
1/16 to 5 H. P. Worm Gear Speed Reducers 
FROM STOCK. Quiet, dependable. Reason- 


Send for circular GA-28. 
Charles Bond Company 
Philadelphia, Pa. 


ible prices. 
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up repair work, and saves on assembling 
time. Stud bolts on the heads and ex. 
haust manifolds will not freeze, nor will 
pipe threads corrode together, regardless 
of time, as the lead does not oxidize or 
harden. 

The makers also claim this lubricant 
used on liners and fly-wheels facilitates 
their insertion or removal. All press 
work is improved by the use of this 
lubricant. Even a bright red heat does 
not harden or destroy the compound in 
the threads, making it an ideal dope 
for exhaust studs. 





FORD ROTARY FILES. Executives of 
metal-working plants in which hand 
finishing operations form a part of the 
processing schedule will be interested 
in a catalog that is being issued by the 
M. A. Ford Mfg. Co., Davenport, Iowa. 
The catalog describes and illustrates the 
various kinds and types of hand-cut 
rotary files made by this firm, and the 
text includes descriptions of a variety of 
operations upon which these files are 
used to advantage, together with pictures 
of the jobs in process. 

The discussion opens with an expo- 
sition of the manner in which rotary 
files are made, and follows with close- 
up views of the files in use on such 
work as dies, tools, burring operations 
on production work, and so on. Photo- 
graphs of the complete line of files in 
actual sizes are included, with instruc- 
tions for ordering. Copies free to 
mechanical executives. 





THE JARVIS BIAX. The Chas L. Jar- 
vis Co., Gildersleeve, Conn., has issued 
the first number of “The Jarvis Biax”; 
which is intended to acquaint the recip- 
ient with the products and policies ‘of 
this company and, as the announcement 
says, provide which is hoped will be prof- 
itable entertainment. Mechanical execu- 
tives will be placed on the mailing list 
upon request. 


a 8 oS Es 


Increased Production 


SN Saved 
& Speciicarons L=LOLALMLLD Ae 


THE PACKER MACHINE CO. 
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Ideas from Readers 





‘ (Continued from page 36) Grinding Wheel Dressers 
ll 

8 of the cutters, and a line was in- We Make sated, Write 
; scribed horizontal on the end of the all types Pac E> . 

t ff) block at the exact center-line of the of = ‘- for 

“ bored hole. Before machining, each = Ce Catalog 
“ pin was placed in a V-block and two Cutters ran aa “mn 
1 lines were inscribed across the end, < 

n 90 deg. from each other, with a sur- 

, face gage. In locating the work-piece sia ee Ra G. CO. 


in the block for milling the slots, one 
line was set even with the line on 
the block and the first cut was taken. i 
Then the piece was revolved 90 deg. Whaic ' Brana 
to bring the other line into alignment ‘ 

and the second cut was taken. This Cut 
method of handling the job was sim- | Faster Ul Longer 


ple, accurate, and inexpensive. 














BRONZE BUSHING STOCK LIST. 645 
stock sizes of bronze bushings are cata- 
loged with dimensions in the new stock 
list “G” issued by the Buckeye Brass & 
Mfg. Co., 6410 Hawthorne Ave., Cleve- 
land, Ohio. Copies gratis. The Forsberg Mfg. Co., Bridgeport, Conn. 











PRECISION MEASURING INSTRUMENTS 
Dial Micrometers—Comparators—Thickness Gauges—Cylindrical Gauges— 
Wire Gauges—Thread Gauges—Depth Gauges—Grinding Gauges—Plug 
Gauges—Light Wave Testers—Gauge Blocks—Wires. 





7 Ask For Catalog 

"as The above are standard stock instruments but we have over 1000 prints of 
= special gauges on file to take care of your special gauging problems and 
* if we do not have it we will design it for you. 

at FEDERAL PRODUCTS CORPORATION 

yf 1144 EDDY ST., PROVIDENCE, R. I. 

u- Branches: DETROIT—CHICAGO—CLEVELAND—MUNCIE, N. Y. 

ist 








CULLMAN 
SPEED REDUCERS 


Motors From 14 to 15 H. P. 


NEW CATALOGUES ARE READY 
SEND FOR YOUR COPY 


Cullman Wheel Company 


1336 ALTGELD ST., CHICAGO, ILL. 
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GRINDING WHEELS 
SHANKS 





@ New ease—new speed in grinding. 
Chicago Wheels on shanks make a big 
difference in production costs. so 
waste motion—stones are changed i 

a jiffy—work speeds up and costs ~ 
down. A full range of abrasives for 
any and every 
grinding need. 









Since 1895 
— shops with 
grinding problems 
have consulted our en- 
gineers regarding wheels of 
proper grade, grain, density, 
bond and abrasive material to do 
their grinding faster and at lowest cost. 
If you have a grinding problem on any 
material, write or wire us. 





Chicago Wheel & Mfg. Co. 


Grinding Wheel Engineers Since 1895 
110 S. Aberdeen Street Chicago, Ill. 
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